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Itnrodmtory. 

Some further preparation of the Britisli Museum specimen of 
AY‘ch<toptejTyx recently done by Mr. F. 0. Barlow, under tlie 
direction of myself and Dr. Woodward, has resulted in the com¬ 
plete uncovering of the right coracoid bone and the discovery of 
the pubes. The work was uiulei'taken at my request after 1 
iiad convinced myself, by a prolonged study of this specimen in 
couneetion with Dames’ two memoirs on the Berlin ArchtmpUvyx^ 
that the bones in question must exist burieil in the limestone 
matrix. On the results 1 have preparcMl an exhaustive pa[>er, 
which I hope to publish later; but the following preliminary 

^ For ^xplunatioD of the Plate im p. S. 
pRoc. ZuoL, Soc.- 1917, No. I. 1 
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notice, written by Dr. Woodward, who ha.s made use of our 
joint observations, gives a general account of the important 
additions to our knowledge of the pectoral and pelvic arche.s of 
this primitive Jurassic bird which are now uia<le possible. Borne 
differences of opinion between us are indicated in footnotes. 

1 liave to thank Dr. Woodward and also f)r. 0. W. Andrews 
for the valuable help and advice they have given to me.— B. P. 

IWtarnl 

The right scapula and coracoid are completely exposed on their 
outer face (PI, 1. figs. 1,1^) and apparently almost uninjured, 
'riiey meet in n very wide angle and ai-e fused together, though 
their limits are marked by a line across the glenoid cavity and a 
notcli at its outer edge. 

The scapula which has alrea<ly been descril)ed by Owen 
(1863) and Dames (1884), is typically avian and about twice ns 
long as the coracoid. Jts distal end is slightly expanded, as in 
Viisiuirius; while its proximal end beats a well-developed aci'omial 
process (a.), from which a very thin lamina of hone, with 
roughened surface, exteiuhs to the coracoid, foiining the floor of a 
liollow (/.) in which the furcula evidently articulated. 

, The coracoid (co.) is a (piadrilateral plate of bone longer than 
wide, and not much narrowed at the upper or liumeral end, 
where it is somewhat tliickened. The hone is bent at an obtuse 
angle along a line extending obliquely from the outer end of the 
humeral border to the inner end of the sternal border, so that the 
infero-external half must Inwe been almost in the same plane as 
the expansion of the sternum, while the supcro-intt‘rnal half faces 
inwards. The wide upper portion of this internal half is j)ierc(‘d 
near tlie middle by the usual coracoid foramen. The thickened 
upper or humeral border boars two eminences, a larger adjacent 
to the margin of tile glenoid cavity and a smaller at the outer 
angle of the bone, where it oxt^ends a little down tlie outer border 
(fig. la). Below this eminence the outer border is thin and 
slightly excavated, meeting the equally thin but straight low(*r 
(or sternal) border in an obtuse angle. The inner border, which 
meets the lower border in a right angle, appears to l>e still 
thinner and forms a somewhat jagged eilge in which two indents 
are probably natural*. The upper and larger of these, which 
is semicircular, occurs at the upper end ; the smaller indent 
further down is bounded below by a slight prominence t. Tlie 

* I consider that the upjwi* indent ig certainly natural.—U. P, 
t I thitik 1 oim digtinguisli a faint line extending: from tlie hollow between the 
upper eminencee to the middle of the lower indent of the inner border. "J'his ropy 
perhepft mark the djvipion between the precoraeoid end the tnte oorecoid—in which 
cage the glenoid eminence would be on the former, tlie aecond eminence on tbe latter. 
The eminence on tbe coracoid would ibna be homologouK nith the epina coracoidca 
of the Katitoe and the acroeoi^aeoid of the Carinatee, while tlie intci veniug hollow 
would correspond with the foeaa gupracoracoidea of the Uatitea {cf, M. Fiirbringer, 
'Uiitergnchnngen *tir liorphdlogie and Syatematik der Vogel,* voL i. (i$8B) pp. 36, 
89,P. 



t»EfTORAL AM) PELVi<‘ AIK’HK'^I OF ARCH fXjriTJHT* 

in-<)^uljuitios in tin* rest of the herder are probabl} duo to 
imperfections in the fossil. 

As ronmiked b) Ifnxiey (1808), the fuieuln (PI. T iiij. 12) is 
exposed fioin its \enhnl fuce. Tlie new preparation of the 
specimen has only defined moix? clenrly the sb«po of the upper 
articular end on the left side*. 


Ta1H,T3 of MfASI UPVrSTR, 

ScArriA* 

l(‘i);rtli to of acromion 4rt 

tJroatcst hu adtli of «nnl 8 

M ])ioxiiiml (inl n 

Smallest Ineadth 3 

(iiwit<st fiiaiiieter ot siairnLu* pint ol ^rlenoii fossn r> 

Ceil scorn 

fiieiitest Icnprth from piomnieme abo^o j^lcnoul fossa to ^ 
iiifero mt< null aii^b* l‘» 

llreuflth .it nppo (hum« mI) Imubr i) 

Hu ndth at multllo 12 

Huadth at lower (sitrnal) boidii 12 

Gieatcst dumcter of coracoidal part of glenoid fossa ^ 

Finr TLA 

(lu at Ot. t lengtli 21 

(luatist wultb 81 E 

tluatost bu idtb of bone . 4 

Inner angle ol tincula about OO®. 


It would be int(‘r<vstin|r fo comprno tlie jiectoinl nich of 
MArchaopUi i/ us now ni<\de known, vsitli tlu‘ coiiespondin^ pnits 
in 1b(‘.s(‘eond .specimen inlhulin, but, nntoitumdely, neeordin^ 
f(‘ the dc‘s<nif)tjoii ]»y D.unes (18117), the sfteiul liont.s in tlie 
Intter fossil me so iuipeifect, einslied, mul oliscmed tlmt no 
sntist.mboi y com})4iri.s('n is possiblet. It imisl r.uflice tonotetbnt, 
ahbon^di Archaopie7'yv wus oliMously t\ biid of lli^lit, its scepnlo- 
coineoid is nioie closidy simihii to tliat ot ceitfiin Meso/oic 
r<‘ptiles thuii that of an> otbei known bud, and ilic nt^aicst 
npproneli in sbnpe to its coiaeoid tound in the existing Ital itei> 
i)nd the Cb*eiiieeous llffsperonns. In the fusion of the s(‘jipu]a 
with the coracoid and the \eiy wide angle at which these Umes 
meet, it agrees oidy w itli the latit/O birds and tlie leptiles. 

Pelvic Ai'ch, 

In the pelvic arch {PI. 1. lig. 3) the right ilimu (/7.) and 
iscliiuni (^6.) aie exposed on then outer face, wliilc the two 
|)uhes {pu*) are displaced and seen fiom above. The bones were 

• A im&ll promhiFWo on the Irolpwr tlic iniddle of the fmiula wia.v perbap* 
mark the anterior end of the sterimm {Vh 1- fig. 2, a W , 

t I venture, however, to make the compansoii, iiotwithstauding impcrfectiona la 
Umi UaUm jd. ^ 
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eridewtly all separate, and the ilium must have been only loosely 
articulated with the sacrum, which is proved to be absent by an 
exploratory excava.tion made in the stone beneath the pelvis. 

The relatively large preacetabular ])ortiou of tbo ilium (ih) is 
ellipbically rounded in front, and the hinder half of its lower 
border is gently excivoted where it forms the sharp outer edge 
of the conclave anterior face of the large deep pedicle for the 
articulation of the pubis. The middle of the outer face of the 
bone is deeply cone<ve, while its lower margin is convex. Idie 
acetabulum is deeper than wide and, though perforate, is partly 
closed by a thin marginal lamina of horns which is preserved at 
its anterior border. Almve the li^'etilmlum tlie ilium is slight Iv 
convex, but hears no ti-ac^ of an anti-trochanter. The post- 
acfttabular ])i)rlion of the hone is a relatively small narrow exten¬ 
sion, slightly aiclicl and tapering to its hinder end, which is 
imperfect i$i the fossil. Its outer face is gently eoneave. 1d»e 
posterior pedicle is also small, and ohliijuely truncated for the 
articulation of the ischium. 

The ischium (Im,) a]>poars to he in its natural position, but is 
distinctly separated by suture from the ilium. It is exjnndod 
proximally, though slender behind, and bends inwards at its 
distal end, when* it bifurcates into two sharply separated pro¬ 
cesses. Tlie upper of these processes is the longer and cur^e^ 
upwards; the lower and shorter process is nearly straight. 'Fhe 
anterior border of tlie proximal expRnsiou is slightly excavated to 
form about half of tin‘i posterior rim of the acetabulum. Above 
and below this there is a short articular surface ff>r the ilium ami 
the pubis respectively. Shortly behind tbo former arti(*ulation 
the upper border rises into a quadrangular process ; and there is a 
second but less elevated process of nearly the same shape fui ther 
back* The anterior jiortion of the lower border is stiongly 
cf>nvex. The outer, face of the proximal expansion of the bone is 
marked by an ovoid depression, at the bottom of which tliei e is a 
foramen. 

The pubes (pv.) are long, slender, an<l nearly strniglit lioncs 
projecting backwards far beyond the ischia, wdiere they meet wil h- 
out fusion in an extended symphysis. The proximal articular 
end, best preserved on the right side, is convex and ovoitl, its 
long diameter being transverse. The slender shaft of tlie bone 
curves slightly upwards to this articular end, and in the bend 
there is a large foramen, well seen on the left side. The lower 
face being obscured, it is impossible to determine whether or no 
a pectineal process is present. As the bone approaches the hinder 
symphysis, it gradually widens in a horiisontal plane at its inner 
edge until its maximum width is reached at the beginning of the 
symphysis. The apposed pair of nearly horizontal laminie taper 
gradually backwards until they end in a slightly upturned point 
and are lost in an irregular mass of calcite {x,) which probably 
represents ordinal cartilage. 
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TaBL]B of Mbarueemfi^ts. 

Ijlhm: mm. 

GienioKt lenjftli (as prewrvwl) 39 

Let jjftli from middh* ot auteiior ULetobulai hoidtr to 
Rii tenor oud 23 

Same meahuie to postiiioi end (tw pieser\ed) 16 

Width of aeetabiilnm 

Grmtest depth (at aitieulatioii loi pubis) 15 

!«< niPM: 

(L'eatest len^i^th 27 

(iimteMt bieadlh (at pioximul end) 10 

Luafel bieadth (near middle) 3 

rvriis; 

Gieatest length 47 

liongth of median s3mph\Mi»ot hindei expansion 19 

Least bieadth (ueai pioMinal end) 2 

Gieutest bieadth ot liindn expansmn 4 


I'he pel\ is of Arc}ia^oj)ieryA\ as now desto ihod, can be more 
sHtisfncborily compared with that of Ihe m'coikI specinum in 
Hetlin Ilian the jioctoral arch to xvliicli rt ference has alieady 
been made. In the [lelvic le^iom )Jo^^e^el, the Herlin sjiecimcii 
is hotnewhat dilferently eiMished, all three elements hciiiir expo.sed 
in diiect side \iex\, with the femur in its natnial jiosition o\er- 
l>in^ tliein and ohscuiin^ iho proximal end ol the iseliiiim, 'I'he 
hgnu' published h\ Dames, 181)7 (copied in 1*1. J. Bg. 4), is, 
indeed, rath(»r dia^ianimal ic, and .sn^»^ests impertections in the 
.state of jircseivation ot pait.sof the hones, w Inch must lie taken 
into account. Small difleienct's in shapt* hetween tin* ilium and 
ischium of tin* t wo specnmais Jwin e alieady \>een noted both ]>} 
S(*eley (1881) and by Dames (181)7), wiio include them ainon^^ tiie 
marks of at ItMist s])ecilic distiiulnm winch tliev ucognise in 
th(^ tv\o skeletons. Still moie sti iking diileienc( s now appear, at 
hist sight, hetween tlie pubes; but it must be lemembeied tliat 
in the Jlritisli Mnsenin specimen these bones aie seen from 
above, while in the Dei Jin specimen tlie right pubis alone is 
expos(*d in outer side-Mew. Making alliiwaiice for the impel- 
feetioii of the pioximal ends in the latter case, tberelati\e length 
of the ischium and ])ubis is ap]>ioximately the same in the two 
iossils, and the terminal expansion in the Deilin speeinien may 
well he the apparently caitilaginou.s mass (;»’.) of the Jlritish 
Museum speeimeii cinshed fiom side to side. Essential clifier- 
enees, theiefore, aie not Net demonstialed 

Among existing hiids, the pulies meet in a symph}sis only in 

* 1 ftin of opinion that future discoveiirs will lexiilt ni deniouhtratiug wich 
dirteiences. I do not thinK that a sjde-MCW of the pubob in tlicDiitish Museum 
spociiueii would eorrwpond witli that shown in the Heilm hpe<nnen I tousidei that 
the raitilagmouN end ot tla Hritish Museum spit mu n is not hoinobigous with the 
hony expauHiou ot the Heilm Hpeeiineu ; aiul i eonelude that tbeie cannot haxe been 
any puiae fi>inplj 3 »uii in the hitter. I theiefoie refer the so-culled Archaopteryv 
utememi to a diutinct gpnu« Archeeorms^ which will bo dohiwd b} diflcioncos in tiie 
pectoral arch as w'ell as iti tlie pehiu.—li. 1*. 



5 ON PJICTORAL AND PELVIC ARCHEE OF AROH^PTERYX. 

one genus, the Katite Stnvthio ; and here there is no resemblance 
in sha}>8 to the corresponding symphysis in ArehmopUryx* The 
nearest approach to the form of ilie pubis in the fossil appears 
tu occur ai Oolymhm, where the incurved* distal end of the long 
slender bone expands inwardly into a delicate triangular laniinu, 
but dt>es not meet its fellow of the opposite side. 

Wiiilo distinctly avian, therefore, the pelvis of Archtropieryx, 
like t]»e pectoral nr<‘li, is more closely similar to that of certain 
reptiles than that of any other known bird ; and the only exist¬ 
ing bird repeating its most characteristic feature, the syniphysial 
union of the pubes, is a ratite. 
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EXPLANATION OF THE PLATE. 

Fig. 1. r?/.r ma<jr//r7 0\M'n , foi4»liinh ns (lispln\c*d on tlir slid) of stonr. 

HDoiit tonr-thiuN nat. Hi/t* Lithographic Stone (Loatn KniimLiidmau), 
Soleuhotcn, llaviina. [Biitihh Mnseuui no. 370U1 | 

Jrr. Coracmd ot wime in fiont view. 

2. Fuiciihi ot sanie specimen, veiitial face, about fotii-thuds nut si/e 

3. Poll IS of same spocuucii as dibplai«d ou the slal> ot stone, ahfuit lour-tlmds 

tiat. si/.e. 

4. Archm)pt(rtfT nienimhi Panics; jiplvis, right side viinv, about nat. j»i/.c. 

Ibid. [Bcihii Musouni ot Natural llisLiry.J Attei D.mics, 1807. 

BCTOtnial process of scapula; c., carpus (with distal extension piobablv ot 
calcified tendon); eo , comcoid ; f*., tacette for furculn; /i., toinur, A., humerus , 
#/, ilium; la, ischium, pu , pubis ; r., radius; supposed autenor end of Hteniuin , 
ae., scapula, w,, ulna; x., eahite piobably lepieseiitmg iinpei'/ectl> calcified car- 
tilage. 
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F'or many years the numerous species of maiiimals descril ed 
or named by J^ere Heiide in liis ‘ JVlemoires coneeimint rJJk><oijo 
Naturelle do I'Empiro CliirudH’ have been a stunibJing-bJock in 
the path of naturalists who Iui\e liital to arrive at a })ro])er under¬ 
standing of the mammalogy of China and adjacent connti*ies. 

Pere IIelide in the eighties and nineties of the last century, 
\vith the help of numeious (Silholic missionaiits in the field, 
gathered togc'llier a fine collection of mammals, birds, ie])tileH, 
and other forms of animal life in the Sikawei IVlusenm at 
Shanghai, With his pocidiav hleas on what (‘oustit utes'specific 
characteis in animals, he set alaait elassify Ing and naming 
such mammals as came into his hands, with the i(‘sidt that he 
enormously multiplied the numher of species in (diina, es]i(‘eially 
in the geneia ^'Vrr/zv, (Utprian'tns^ and S( ntorhinUts^ theiehy 
redneing tiu* subject to a state hordeiing on chaos; suhseijiient 
yvorkers finding themsehes confronted y\ith such hewildeiing 
facts as eight species of pigs and eleyen species of sika (six fiom 
(uio locality and seven fiom another) scatteied oyei China, not 
to mention some sey enteen sjieeies of goial and se\en or eight 
hears. "J’hat sneli could n(»t really he the case \\r\^ obvious, l)ut 
without good seiies of specimens from Tlende’s type-localities, or 
at least Jiis own specimens foi examination, the matter could not 
he cleaved up. 

During the past few years collectors and sjmrtsmen have secured 
a few’ spe<*imens of the huger mammals such as ]>igs, seroyNs, gorals, 
and bears, but the material has been altogether insufficient to be 
of inueli help. 

1 believe attempts have been made to get bold of Jleude’s 
collection, either by purchase or exchange, for some of tlie moie 
important museums of Europe and Aineiica, but y\ilbout success. 

There remained therefore only tyvo things to bo done—either 
the securing of series of specimens from all of Heude’s collecting- 
grounds, or the revision, on the part of someone fitted for the 
bisk, of his collection in tlie Sikawei Museum. 

In 1914 Mr. Gerrit S. Miller, jnn., of the Division of Mammals, 
Smithsonian Institution, suggested to me that 1 should attempt 



8 


MU. A. DB CAllLB SOWEttUY ON 


Ijoth of these tasks. I n greed to try, but so far liave found the 
collecting of the mammals in question from the same or near-by 
places as those whence Heude’s specimens weie secured an almost 
hopeless task. 

In the first place, many of the species have become very rai'e in 
the past few years. Then, too, the conditions unde#* wldcli one 
1ms to work can never yield the same results as were obtained by 
lleude’s collectois. A pi’Otracted residence in each type-locality 
would be necessary, wiiile one would have to enlist the services of 
local native liuntens with a knowledge of the country and quarry 
to secure the i^equired specimens. For instance, the ditticulty 
of securing specimens of the serow may be gathered from the 
account of Fenwick Owen’s recent tiij) through Oerdrjil (Jhiiin, 

Four successive trips into Manchuria C)n my part have yielded 
only one specimen of pig, four bears, throe wapiti (or red deer), 
one I’iie, and two gorals. No sika were secured, though specimens 
in captivity urere seen. These trips have taken a considerable 
amount of time and money, and the poor results, so far as the 
larger mammals are concerned, have been disappointing in the 
extreme; but, with the great increase of settlers, the cutting 
away of the big forests, and the unceasing hunting on the }>art 
of natives, to which the animals ax*e subject, one could expect 
nothing else. 

On the Yang-tze, where, in Hende’s time, the sika seems to 
have been so plentiful, that lieaiitiful deer is now very rare, while 
wild pigs are noticeably fewer than they wei*e, large specimens 
being particularly ilifiicult to secure. 

Atrip made by me last spring (1915) into the high moun¬ 
tainous region of South Shensi after big game yielded only a 
couple of takins. Serows and gorals, although said to be plentiful 
by the natives, were not even seen, Heveial Iiunting and col¬ 
lecting expeditions into Central and West (Jidna in the past few 
yeai's have yielded littfe better I'esults. Fenwick Owen, already 
mentioned, gob one serow, but neither goral nor wild pig, 
J. W. Brooke got a goial and a couple of serows, which the late 
Mr. Lydekker mentioned in a paper read before *he Zoological 
Society of London in 1908. 

Mr. Malcolm P. Anderson's last exjiedition yielded no speci¬ 
mens of the serow, though he went right through the country 
inhabited by those animals. He secui^ed a goral and a wild pig 
in the Tai-pei-shan region of South Shensi, 

On the Clark expedition in 1909 1 secured a goral in the 
moun^ins south of Si-an-fu and a fine adult boar in North-Central 
Shensi, near Yen-an-fu, I have also secured goiiils and wild pigs 
in North and West Shansi, but the mammals of this province, 
with the exception of the sika, seem to have escaped Heude's 
attention, so that my specimens can have little or no beaidng 
ui)on the subject. 

Since, then, the collecting of series of specimens from Heude’s 
tyi>e^lacallties was going to prove a long if not a hopeless 
ta^k, there remined only the alternative of going over his 
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material m the Sikawei Musemu. Tlnongli tlie courtesy of the 
Jesuit Missioiiaiies iu charge J was able to do this, and tlie 
following is an att<»inpt to arrive at some definite conclusion as 
to the validity or otherwise of Heiide’s nunicrous species, and to 
det>ej*inine therefrom the number of distinct species contained in 
the genera Cervaa, (^aj>rironiis^ and in China, 

Corea, Manchuria, and tlie adjacent poitions of 1'lnhct. 

Without intending to cast any slur upon the piesiuit curator 
of the Museum, J must state that I found the specimens in some 
<‘onfusioii, due to the fact that lleude died in the midst of his 
labours, leaving no one to fill his place or caiiy on his work. 
The specimens were not numhered ; some of them even lacked 
labels, so that it was with gieat difiiculty that 1 found many 
of the specimens of the sjiocies d(‘scrihed and figuied in the 
publication already referred to in the beginning of this paper. 

Owing to the inevitable ravages of time and insects in such a 
climate as that of Hlianghai, I fouml the condition of the skins 
very poor, and so was forced to confine my ohseivations almost 
entirely to the skulls of the specimens, hut whore jiossihle 1 went 
over the skins as wtdl ami <Iiew conclusions from them. In 
rcgai-d to the pelts J found that lleude liad evidently regaided 
seasonal differences in (*oloniing as specific, just as with tlie skulls 
i1 was ol)vi()Us that he had made specific differences out of those 
due to age and sex. IIow so able a naturalist <*ame to make 
these errors it is difficult to understand ; and T want to make 
it clear that in spiU* of his peculiar views on the classification 
of species, lleude must he considered as one of the fathers of 
diinese mammalogy just as Pere David was the father of Chinese 
ornithology. 

As regaj'ds the names of the species upon the labels attached 
to the s])ecimens, it VNas no uncommon thing to find that tlie 
oiiginal name had been erased and substituted by auotlier, v\hich, 
in some cases, was again erased and replaced by a third and 
fourth. Sometimes one name would a])pear on the label, while 
another would he written on the skull itself, and only in a very 
few cases was the word type to he found. 

However, after gt>ing over the sjiecimens carefully, J am 
satisfied tliat T found most of the skulls figured by lleude. 

Another point to he noticed is that many of the specimens are 
labelled from certain localities, while, in the (hsciiptions of tlie 
species, other, and in some cases somewliat misleading, localities 
are assigned. Thus, of the sikas fiom the Po^aug Lake District, 
seven species are labelled by the original collector 
In Heude's descriptions of these species, be gives the localities 
variously as “hills of Kiente/'“ territory included hetwe^en the 
north-east of the Poyang I^ake and the Blue Tliver,’* “ Central 
(3hina,^^ “ Poyang l^ake,*' etc. As a particular instance, take 
the specimen marked Sika lachryinioms. In the collection it is 
labelled JCieiiU by the collector, yet Heude's description of it 
gives its locality as Centred Chinas which, to say the least of it, is 
luisleiiding. 
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Before going int/o details about the specimens tbeinselves, it 
would be well to get au accurate idea of just where Heudes 
collections were macle, and, iu making out the following list, I 
have relied more upon the localities on the labels of the actual 
speiinens than upon those given in the descriptions. I have been 
at some pains to get the list as accurate as possible. 


1 Ning:-kuo-fu . R. by S.E. of Naiikitig, Aiibni Province. 

Pig and sika were collected here, 

2 KieuU^.(Chieiite) N.E. of Poyang Lake, S. of Auking*fii, Anbtii 

Province. 

Pig and sika were collected bore. 

3. Tongllt^>u ... . (TAng-liu) a little to the N. of Kiente on the bank of the 

Yang-t*e, Anhui IVovince. 

Sika collected here. 

4. Tcben-kiang . (Cliinkiuiig) on the Yang-tze, below Nanking, Kiangsn 


Province. (The specimen of describKl at 

from the Kiang,>in River at Nanking was secured by 
Oarnte ami is marked on the label as from Tidien-kiaug.) 
Pig collected here. 

5. Tclinng-cheou ((MiAng-cbon) on the Yang-tze between Chinkiang and 

Shanghai, Kiaiigsu Province. 

Pig collected here. 

6. C’bao-bing-fu . . (Hsno-sbing-fii) S.E. of Hangchow and W. of Ningpo, 

(^hekiang Province. 

Scrow secured here, 

7. Ki-hsien ((Hii-bsien) probably near Ilsao-sbing-fu, Chekiang Prev 

vince. 

Coral secured here. 

8. Kuaiigsi ... . Province of Kuaiigsi, South Chinn. 

The specimen Sus melea is labelled Kuangsi, wdtb no further 
})articulai’s as to exiuit locality. 

9. Kouaug-tung .. (Kuang-tung or Canton) Nan-iong or Nanyang, where the 

specimen ot Vapricornh coilaainns was bccurcd, lies in 
the extreme north-eaateru corner of the Province of 
Kuaiig-tung. 

10. Yi-chang . (I-chaiig) a well-know’ii Treaty Port on the Yang-tze, above 

Hmikow, ill the Province of Hupei. 

(3 oral secured hei*e. 

11. Kiuii-tcheou .. . (Chuin-chou) probably in the vicinity of Yun-yang-fu, 

N.W. Hupei. (I’lie spwiinen ot JNemorkadm fantoza- 
tianus was labelled N.W. liiijiei.) 

12. Tchcii-kou-ting . . (Cluhi-k’ou-ting) in the extreme N.E. of Ssuchuan, clos«» to 

the Rhensi-Hupei border, 

A large number of son>w and goral came from this spot 
collected by Paul Farges. 

13. Tlie Upper Huii Near Haii-chung-fu, S.W, Shensi. 


Valley. l*ig and scrow collectwl here. 

14. JMiouutai ns south of Goral Collected here, 

Si-an-fii, Shensi. 

16. Paoki .. (Pao-chi) W. of Si-an-fu. S.W. Shensi (not north, as stated 

in Heude's description) near the TuLpei-shan region. 

Bear ci^lcctod here. ^ 

Id. West Ssuchuan .. (No*more specific locality on label.) 

Scrow and goral collect^ here. 

17. Moupin . North-west Ssaohuan and adjacent portion of Thibet. 

Goral, aerows and beat collected here, 

18. fvechen. Echo, and Serenv collected here. 


Ahmg Hay,Tongkiu. 
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W. Shansi, near Ninjf-wii-fu. 

Kika lun’MK troni hi^iu. 

IVIanchuna. 

Ply: und Hika colhM'tod hrip. 

Vjillc.^ Ill t lu> Suiit;uri Hivi*i, Mnnrhiiija. 

Pu and rtika rollerlad livn . 

Primorski, on the* Miuitiiiu' Provinc#* near S.K. Manoliunnn 
hoidiM. 

Piif and sika colU'ctfd Iumc. 

(TssurO Pssun hrlwccn Kiini PioMiice, Mnnchvina, 

mid Friinornki, Sihnia. 

Rear, im?, and iBjonil roll»*cU*d lievt*. 

Poira (Kasfmi (’oast). 

Pijr beie. 

Pijy fnwM I«*re, 

(Yrso) Xortli ffapan I^shrinf. 
ihur from luo**. 

From whndi i>law* thorr is a skull of n piy: »Mth tlip namp* 
Shs an<fustie<} p> nisriihed on tin lidtcl 1 cmiiiot disco\(r 
It on tlio map, but fioiti tlio spotinitn I should judge it to 
he i!i the Yang:-t/e leyfion. 

Heinle hKo has ilestnlad two sikii fioin Shantunp:, but I 
taihd to find the Hpunuiuis in the Museum. 

(2(*lltKS Si H. 

Altogotlier T exittuincil tlio hkulLs of thiify (.‘U)) from 

thirteen loculities, fiinon^st Mliieh theie \(eie no h*ss tlian 

ei^^hteeii (18) .s|n*fi(‘S aeror<lin^»^ U) Hende’s rlH>ssiricntio)i. After 
enreful ei)in|nirison, liov\e\er, 1 eoiild not tind ^lounds tor distin- 
giii.shin^ more tlum (i\e (5) di.stiiiet;‘Npecies, Tin* following list, 
wliieh ^'ives iletaiK of the sktdls exttminod, incidentally comprises 
prjictically the (‘ntiie colh'ctioii of ^^ild pigs’sktdls tmm China,, 
Alajichniia, and flapan in the Miisenm : 

1 M skulls ^ of tSuM rtpUtnus irum Kiente. 

2. t skulls ($ ^ of Sug f'hirotlotifus tiom Kiente. 

3. 2 skulls cJ ol Sgg stnrfii’tf^ from Kieute. 

1. 1 skull (J o( iSttjf (lerornrwIlOf horn Kiente 

A. 3 skulls 2(? 1 J of SHg fiuv(f.r(ng tiom Nini^-kuo-fii and Li-vniip. 

({. 2 skulls ^ of Sngpaluthmih from Tdien-kianjr ((’hinkiang). 

7. 2 skulls J (J, of Hm nn^ricans Inmi I’ldiaMg-diecm. 

H. I skwll <>t Sns latinfn from Shensi, 

a 1 skull cf ef Svg cttrlulen*! from Sliensi. 

10. 1 skull <f ot ting ojcifoiloHtn^ fniiii Shensi. 

11. 1 skull 9 iSV&'Milne-ICdwuids, from Shenai. 

12. 1 skull of »ie/es tiom Kuaujysi. 

13. 2 skulls ^ ^ of Suggiffds from Vladivostok. 

14. 1 skull 9 of Sug gongaricus from Kunpari Valley, 

In. 1 aknll d* Sng ttggurtntg from Pssuri Vallet. 

Irt, 2 skulls c? d* of Sug coreffnns from Fusan and Ousi, (Wea. 

17. 1 skull (J of aaj/wafjePjP* from Marcbe. 

18. 1 akull d' of Sus mppminig fnnn dapivn (’(‘iitrnl. 

in list it will he noticed that 1 have given the locnlitiei^ 
marked on the lahoKs which, as tdroady mentioiUHl. do not aWays 


la. Taitig-lo Hsiei) 

20. M ukden 

21. Sungari 

22. Vladivostok 

23 OuKsouri 

21(. Fusan and4>usi 

25. (’entral Japan 
20. Hakodate 

27. Marcbe 
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boem to agree with the locality given in the description of 
the species. 

1. Sirs rALUix>sus Heinle. 

In comparing the skulls of the first seven species in the above 
list (i. e, tlm species inhabiting the Yang>tze Valley) one was 
struck by the fact that they were practically indistinguishable 
one fi’otn the other, exce}>t that some were larger than others, 
sli<j:htly heavier, and with more w^oi-n tee^h. 

I have no hesitation in sjiying that the differences occurring 
amongst the skulls of tin’s series were due either to individual 
variation or age. Thus, the skull labelled aV. j)ahnh8us from 
Chinkiang, being the ohlest specimen, as evidenced by the wearing 
of the teeth, was very hwny throughout and proportionately 
broader than any of the otheis. The type-specimen of S, chiro- 
dontm was longer in proportion to its width than any of the 
others, but not sufficiently so to warrant its separation from them 
as a distinct species, for in this respect it also differed from 
the other specimens labelled chirodotHus* One of the specimens 
labelled chirodontus from Kiente has siricHceps wiitten in 
ink on the palate, and was (judging from erasni'es cm the label 
and marks on the skull) also oiiginally the type of X. collutvs, 
aS'. a'^^^ocranins was originally labelled chirodontm. One of the 
specimens of S, favescens fiom Li-yang w^as very iiigh in the 
forehead, giving a strongly concave outline to the cranium. It 
was originally labelled S, leucorhuHis^ but the describer evidently 
changed his mind about it. This all goes to show that Heude 
himself had considerable doubt about the specific difleiences of 
his species. 

Taking the whole of the series from the Yang-tzo Valley, I 
should not hesitate to class them as one species, with the note 
that the specimens from Kiente district (Poyang Lake District), 
where the feeding is probably good and plentiful, are somewhat 
larger than those from further east (L e, Chinkiang and Ning- 
koufu districts). 

My own experience in the field wffiile hunting wild pigs goes to 
show that there is a great deal of individual vaiiation amongst 
these animals, some being larger and heavier, though \ounger, 
than otheis. Other sportsmen and hunter^, natives as well as 
European, hav^e informed me that their ex] eritiice is the same 
as mine. 

As the specimen from Chinkiang was the fiist to be described, 
the palvdosus* must stand for the species oecuiring in the 
Yang-tze Valley. Chirodotiins and other names were mentioned 
earlier in Heude’s publications, but without descTiptions, That 
the Yang-tze pig is not Sue hwomyniax T. et S., to which species 
it was originally referred bySwinhoet, is certain fitun a com¬ 
parison of Heude’s specimens with a skull of about the same size, 

^ Mdii), coac. N«l, de TEinp. Chiu, toma iii. p. 193. 
t V, Z.«, Lcmcl 1970, pp. 680, 640. 
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wrongly labelled .V. nipponiats, from Central Japan. Tlie sknlls 
of the Yang-tze pigs are not only <*onsiderahly larger than this 
Hpeciiiien from Jaf)an, hnl are ]»roportior ately nineh longer. Jt 
is interesting to note, however, that tlie Vang-tze pigsjn common 
with most of the pigs in (Jhina, have the peculiar whisker-like 
white patch on the cheek, which gives its name to the Japanese 
pig fS. leiLcomystfLr. 

2. Sus MOuriNENSis M.-E(l\v. 

In comparing the three adult male sknlls from Shensi, labelltMl 
S, ort/odo/Uus^ S. kviicf^pH, and S, nn'lUms le^pectiN els, witli etich 
other 1 can find little grounds for s(*paraTing tliem. All three 
were collected in 1883 by the same* collector, M. Vidi, and, as 
there are no <lata. to tlie contnirv, one must presume frt)ui tlie 
biime locality in the region of the Upper llan lliver, S. Sliensi. 

Compared with the tvjie of S. puhtdosas the Shensi sknlls av(‘ 
nil smaller and pioportiointely shorter and hroa«ler- in fact, the 
broadest of the three (S, Uiticep.^) is actually a f(‘w millimetris 
wider than the Vang-tze skull, though it is fully 4*5 eeiitimetres 
shorter. As, how^ever, no descri})tiou aecomjuinies any of tlie 
three names o.ryodontus^lnlh'ppsi, nui\ cnrtidrufi^ while the s])e(M- 
inens appear to agree with Milne-Edwards* AV/s* motipineims from 
further west, [ should suggest conshhuing the Shensi pigs .as 
belonging to that s}MaM‘es, till furthm* and moi*e reliable data as 
to tlieir represmiting a distinct form are foitbcoming. Indeed, 
Heudo himself applied this name to a skull of a sow fioin 
the .same district from which the othm- Shen.si sknlls came. 
Mr. (territ S. Miller has referred a .specimen of a w ild boar shot bv 
me near AVn-an-fu in Nortb-tkmtral Shensi to Milne Edwards’s 
species. 

It is interesting to note that the wdld pigs from Shansi also 
Jiave wdde skulls, ami specimens sent hy me from theNing-wu 
district in the west of that Province to the Smithsonijin Insti¬ 
tution have been determined hy Mr. Miller as *S. 'mowpinensift. 
An old boar examined by mein 1910 gavi^ the following skull- 


measurenionts :— 

Condylo-basal length . 395 mm. 

Zygomatic width . 175 mm. 

Width across jiostorbital proce.s.ses of 

frontals. 127 mm. 


These measurements show a greater proportional width than 
an even larger skull from Chinkiang .secured December 1915 
hy Mr. A. II. Rasmussen, w’hose property it remains, which 
measured :— 

CondylO'hn.sal length . 400 mm. 

Zygomatic width. I(>6 mm. 

'Width across po.storhital proce.s.'^cs 

of frontals. 110 min. 
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it will be noticed, however, that in thi« comparative breadth of 
«kuU the SlifHisi is intermediate between the Slieiisi and 
Yanpf-txe species: for, whereas the skull of the Shansi pig^is 
broader thati that of the Yan^-tze pig, by nearly a centimetre, it 
is only half a centimetre shorter, while the skull of the Sliensi pig 
tiuitwas broader tlian that of the Yang-tze pig was some four and 
a half ceritiiuetreH slKud/er, 

For this reavson, and also because of its geogra})hical position, 
it being entirely cub oft* fi*oin the Hhensi and Moupin species by 
the Yellow Hirer, the Shansi pig v\ould appear to be a distinct 
form. It certainly does not belong to the Manchuriau s|jecies, 
which is a very much larger animal with a propoi*tionately much 
longer and narrower skull. 

3. Su» oiQAS Ileude, 

One was confronted with some difficulties in comparing the 
pigs from Vladivostok, the Ussuri Valley, and the Sungari 
Valley. The two skulls from Vladivostok were of adult males iu 
good condition, that from the Ussuri Valley being of a younger 
male with the cranium missing ami that from the Sungari Valley 
iieiug of a young female. 

However, considering that these skulls were all Heude had to 
go upon in creating his thn^e species, tliere seems to he no reason 
why the specimens should nob be used legitimately as a basis 
for a reconsideration of his deductions. Oonsideriug the great 
indiviilual variation that 0 (‘curs amongst pigs of the same s])ecies, 
Heude was hardly just-iHed in creating these three species, wlieii 
it is also considered that the regions from which the sj^eeiimms 
in question were secured are topographically identical. The 
Primorsk or Maritime Province in the vicinity of Vladivostok, 
the Ussuri Valley, and the source and up]>ei', as well as the lower, 
reaches of the Sungari, form one more or less continnons forest 
spreatliiig over low hills and marshy valleys. 

Compared with the ITang-tze skulls, the Vladivostok skulls 
were distinguishable at once by ilieii’ enormous size and profior- 
tionate narrowness. What there is of the Ussuri skull also shows 
this very plainly, while the narrowness of the Hungari skull 
(imm. $) when compared with a small female skull of the 
Yang-tze species is noticeable. 

1 could not discover specimens of S, ra7iescem oi S, wtuMmricm 
in the collectiou, but, as Ileude mya that specimens w(»re bought 
iu the Peking market, having come from Mukden, they must 
originally have been secured iu the Manchurian forests, eithei in 
the vicinity of Harbin or w^ell to the east of Mukden itself. In 
any case they would be inhabitants of the same topograpfiical and 
faunal area as the other three species. 1 have no doubt that 
there is in this area but the one species of pig which must bear 
the name Sas gigm*^ os it was the earliest given. This is a good 

* MAm. emit, VUitiL Nat riSmp. Chin, tome ill. p, 189. 
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Dame, not only because of its priority, but hecuupe it suggests tbe 
great size of the si>ocievS, and also because tlie type-skull and the 
topotypioal one are coin[»lete and full}’^ a«lult. 

The two skulls from Vladivostok and that from the Vssuri 
exceed in size any skulls hitheito obtained in CMiina ])roper, and 
also show a wonderful tusk-developmefit. Tlje lowei* tusk ot the 
smaller of the two Vladivostok skulls measured 10", notwith¬ 
standing the fact that it was broken off at. the tip, while the tusk 
of the larger sktdl must have exceeded this considerahlv, hut F 
could not extract it for measui-ement. lio\\e\er. it measured IJ" 
in diameter. The largest tusks from t'hina that 1 have measure^l 
were 10" in length (not Imoken at all) and 1}" in diametej*. 
None of the fine skulls in lleude's coll(ctit)n fiom (Jhina hoie 
tusks over 84*' in length or 1 J" in diameter. 

In legard to the Manchurian j)igs lleude says (page 111, 
vol. iii.) that the eastern forms partake somewhat of the dental 
c}iaractx?ristics of S, scrofa, but tlifler more w idely as one goes 
westwai’ds. This may be so, but, as J have }K)inted out, his 
specimeiio cauf^acens and iiiamlchunvttfi in all prohahility come 
from tlie same forest area as his specimens 'Hfifniricns, soityaricus, 
and giyns —themselves rejuvsenting hut tlie one speciej. 

4. Hi s (’OKEANUS Hende*. 

I should consider this a \alid species. Its skull is altogether 
smallei’ than that of the Manchniian sjiecies, and is also propor¬ 
tionately shorter tiian that of S. jtabtdo.sns, the Yang-t/e lorm, 
but it is larger and proportionately longer than the Japanese 
S. 

5, Srs MEUEs Heudet. 

Hejiresented by a single skull from Kiiangsi, South Cliiim, this 
species I sliould have no hesitation in confiiming, were it not for 
the fact that no description accompanies the name. The skidl 
has shorter nasals ami a luiieh l)roader foiehead th.Mii the tyjie of 
S, paludosits, beMiles being much smaller. A lemarkable dilfer- 
enee occurs in the upper tooth-row, where there is one piemolar 
less than in any of tlie foiegoiiig species. The skull ih not .so 
short ami heavy as that of the sjitrimen from Jajian. 

Besides the fine series of adult male skulls meiitioned al)o>e, 
there are several adidt female and young male skulls in the 
collection. A female skull labelled A. 'moifpiiumsis from South 
Shensi (/. e. somewhere in the region where the other Shensi 
skulls eame from) differs hut little from a female skull from 
Kiente, though the latter is a little higher in the crest, and is 
also slightly longer and narrower. ^J'he height of the crest, how¬ 
ever, is confined to tliis single specimen, all the other female 

* MAm. cone. I’HiRt. Nut. de rEmp, Chin, tome iii, p. 191. 

t Not described in MAm. cone. I’Hist. Nat. deJ’Kmp. Ohm., though the name ic 
given. 
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akulls in the collection being the «ame in thie res[>ept as the 
South Shensi skull. 

Colour ,—As regards the coloiir of the various species I could 
learn nothing from Heude’s collection, as 1 could not find any 
skins. However, 1 had the opporti^inity of looking over several 
skins in the possession of Mr. A. 11. llasmuftSen of Oliinkiang, 
All those he showed me had been secured by himself in the 
vicinity. 1 w»is siru<‘k by tho fact that though tlie underwool 
in those pelts was brown and the long hairs black, yet the latter 
had such a large portion of their length white or cream that it 
gave the whole skin a very light appearance. This characteristic 
occurs only in extremely old s|>ecimens of the pigs from Shansi. 
There the young males are brown and the ohi males nearly black. 
Very young speciiiieiis of the !^ang-t/.e species liavo the coat ot a 
rich chestnut-colour, which is not tin* case with the Shansi species. 
T have been told by Mr. Lewis Broome, who has shot wihl bans 
in Shansi as well as in Manchuria, that thos(‘ from Manchuria are 
even blacker than the Shansi ones. 'Phe wliito whisker-like patcli 
on the cheek is more pronounctMl in *V. pulwlosas than in the pigs 
from Shansi. 

From tjje foregoing comfiarisfms and notes it would seem that 
there are the following distinct speeii^s of Big represented in 
I’^re Heude’s collection, all others given in his papers and 
ilescriptions being invalid under the present generally accepted 
system of classilication :— 

1. Sus palirJosHi^ Heude. Yang tze Valley. Type from Ohin- 

kiaug, Kiang-su, (yhiua. No number. 

2. Sos liwupiifensis M.-Edw. The Upper Uan, South Shensi, also 

Ssuchuan and Kansu, (Jliina. 

3. *Sus gigas Heude. Fiirests of Manchuria and the IVimorsk, 

Type fi'om Vladivostok. No numben*. 

4. Stis coreamis Heude'. Fustiu, CJorea. Type from Fusan. No 

number. 

5. Shs meles lliMide, Kuangsi, South (Jhina, Type same. No 

number or description, but a distinct sp(»cies. 

6. Sm leueorngstar T. et 8. Central Japan (specimen in ileude’s 

collection wrongly named N. nqqtonicaH), 

Uenus Cbrvus. 

The Corvm-stha group of the genus Cm'vm is represented in 
the Hikawei Museum by a fine soiios of skulls and skins, but as 
the latter are now in a poor condition from the ravages of insects 
and tho efiects of damp, the following notes and observations are 
based chiefly upon an examination of the skulls. 

The range of the Sika in China was formerly very extensive, 
hut, owing to the incieasing demand for hartshorn,^' made from 
tlie horns, when in velvet, of this deei\ the animal is practically 
extinct in most places and ii? nowhere plentiful. 
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The Sika is known to occur in a few isolated re^^ions in North¬ 
west Shansi, in the Imperial Hunting-grounds north-east of 
Peking in Chihli, in the more remote parts of the Manchurian 
forests^ in North Corea, in one or two isolated areas along the 
Lower Yang-tze, and probably also in Tonkin and parts of South 
China. 

Heude’s collection contains specimens frojii the Sungari Valley 
and Mukden in Manchuria, Vladivostok in the Maritime Province 
or Primorsk, Kient<^, Tonglieou and Ning-kuo-f u on the Yang-tze, 
Phu-lang-thuang in Tonkin and Tsing-lo-hsieii in Shansi. 

Following is a list of Heude’s species, whose skulls were 
examined, giving Heude’s names together with the localities as 
found on the labels :— 


1. 

Cervus 

imperi/tUs. 

Songari Valley, Munolmria. 

2. 


mirrosptJue, 

Mukdon, Mancluivia. 

3, 

a 

dtfhowskii. 

Vladivostok, l*rimoisk. 

4. 

»> 

manoh uncus. 

Mukden, Manchuria. 

6. 

»» 

cj/cfoseru8. 


S. 


hrachj/rhintts. 


7. 

8. 
9. 

»» 

>« 

UtehripnoAus. 
poHvreliaints. 
Jorcf ftnins. 

^KientA, Yaiif^-t/.e Valley, Anlmi; also Tonjf- 
lieou, Yang-tAp, Anhui. 

1(», 


fnntanus. 


11. 

„ 

(friUounus. 


12. 

>» 

rivierianus. 

Tong-lieou, Yang.tze, Anhui. 

13. 

>» 

(name illej^tble). 

Kioiit(^ Yaug-t/e, Anhui. 

It. 

>1 

and rpa HUS, 

Ning-kuo-lu, Anhui. 

15. 

„ 

daijenntanHS, 

Phu-lang-tliuang. 'ronkiii. 

16. 


ffrassianus. 

(Pair ol* horns onl.>) Tehing-lo-hsion, Shansi. 


An examination of the skulls a.ssigned by Houde to the first four 
species in the list, i, e, those from the forested areas of Manchuria 
and adjacent Primorsk, convinced me that these forested areas 
are inhabited at the very most by hut two s])ecies, namely, Cervus 
mantchnricits Swin.* and Cerrna di/bon'skii Tacz. t 

The skull of the'iidult male labelled imperialis from the Sungari 
Valley w;ia practically identical with the skull of an adult male 
labelled dyhowskii from Vladivostok, the only noticeable diflerence 
being that the former {inijwrMis) was shorter and bimdev than 
the lat.t('r {dybowskii). Two adult female skulls of mperialis and 
dyhowskri showed just the reverse, the imperialift one ])eing longer 
and proportionately narrower than the dyhowskii one. However, 
this lengthening out of the skull seems to be a characteristic of 
age, for in both eases it was the older skull that was the longer. 
From this it would appear that the 8ika from the Sungari Valley 
is identical with that from the Primorsk, but the latler has been 
descril)ed as having a pure white muzzle, which is not the case 
with the former, so that the two ai’e probably distinct. 

The skull of a young male labelled microspilus from Mukden 

• P.Z.S. 1864, pp. 168,160. 
t P.Z.S. 1876, p. m 

Paoo* ZooL. Soc.—1917, No. IJ. 


2 




18 


MR. A. DE CARLE SOWERBY ON 


was very siuiilar to that of a yoniig male labelled niandchuricns 
also from Mukden, though tlie former, the younger, was shorter 
proportionately than the latter. In connection with these two 
specimens it should be noted that in all probability they did not 
come from the immediate vicinity of Mukden, but were brought 
tiiere for sale by native hunters or were kept in ctiptivity there. 
The nearest forest country suitable for these <leer to inhabit, even 
as long ago as 1H99, could only have been a hundred miles or so 
to the eaht on the border.s of the Fengtieii (formerly Slienking) 
Province. 

The name mantcknriciis Swiii. un<lt>ubtedly applies to 

the sf>ecies inhabiting North and Central Manchuria, and Cerrus 
thfbomkii to the species inhabiting the Primorsk. To which of 
tliese two species, if either, the North (Joreaii Sika belong.s cannot 
be determined here. 

The specimen labelled CertiUH from Tching-lo-bsien 

(Thingdo Jlhien), Shansi, consisting of a pair of horns only, 
afforded but little sco]m‘ for com}>arisou with the other s[»ecimenN 
in tlie Museum, but it was noticeable that the boms \vere large 
and heavy, resembling those from Mancliiiria rntlier than tiioM» 
fi'oru the Yaiig-tzo. 

Whether tiie Shansi Sika is referable to Milne Edwards’s (Wvhs 
matulannuH from the Imperial llunting-pmk, (liihli, J cannot 
say. No really good specimens of this deer (I’lom Shansi) lune 
been secured. 1 have seen summer and inter skins, the former 
being a fine rufous colour, very much like that of the North China 
roe {(\cpreolHH bedfordi) in summer, studded witli uhite spots, ami 
having a dark median-dorsal line, wliile the latter is gr«*y, mucli 
lighter than Milne-Ed wards’s figure, witli dark median-dorsal 
line. The horns also of this deer attain a large si/e, and 1 
have seen considenibly larger specimens than those in Heude's 
collection. . 

In dealing with sknlls from the Vang-tze J laid out the Avhole 
series and compared them with each other and with those from 
Manchuria and Tonkin. I could detect no difterenco that might 
be called specific between the ten sjieeies described by Ifeude and 
represented in the series before me (Nos. 5 to 14 inclusive in Ibe 
list given above). Such <Ufferences as did exist could bo attri¬ 
buted to the varying ages of the specimens or to perfectly natural 
individual variation. The variations in length and breadth, sucli 
as wi^re noticed with the Manchurian skulls, were again notice¬ 
able here, and as before coincided with the varying ages of the 
animals. 

Of the three male skulls with well-developed horns, labelled 
C, pmvreliajuis^ C, br<mhjrhitim^ and C, cycloserus^ the first had 
the widest spread and the best development, though it fell 
considembly short of the Manchurian and Shansi horns. 

A single specimen of a fully adult male labelled C. midreunvB 
from Ning-kuo-fu had well-developed horns, which, however, 
ibmaller and lighter than those of any of the three specimens 
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just lUPutioiUMl fr(Mn Kirute, thouj^h tliey in ^i/e\vith 

tb<»s(* of some in«l<‘s from Ki^mlo (»f about tlio saiuo a;.'(\ 

(\ rirlrridntdi \\a^ r(‘|)U‘M*uto<l by a frhialc sKull from 

Tou;^-lioou, wbioh ^^a^ imlislm^uishablo, (*\(vpt that. It. was 
younger and therofoiv .slightly short or, irom tlio skulls of ot.hor 
fcuual(*s from Kionto. 'I'bo skull of a \oun ;4 male witli small 
liorns lab(‘ll(“d (\ (jn'IhKnttffi Ix-ars a labol similar to that u|)on tho 
(\ rituerlanns skull, atid was colkn-tiMl by tho saim‘ ])(*rson at 
tlio sann^ plar<» (Ton" lioou). a})|)ai(‘n11\ at tho sauio timo, whih‘ 
tho skull of ail adult luak* with hoi iis cut a\\a>, lalx'llud 
(\ uriUtutuns, was co|]i‘ct« d at Kiiiilh (‘^udr.il. 

Many of the labels im the skulls beai tw ahuici^ that the sjiecilic 
naint's ha\(‘ been erasivl and ivwjitten several tiims. "is inn clear 
proof ot the doul)t ami confuMon <*\istin;^ in tlie niin<l of lleude 
himself as to which of his specimens belon"e<l !(> which of his 
species. 

lender thes«M*ircunistanees 1 fail to lindan\ r(‘ason for fulinittiii" 
tlu' existenci'of niori* than on<* species of Sika in thcYang-tze 
Valles, an<l tlterefort* 1 wouhl sM‘»"esl th.d. until further and 
more subslaiitial evidence 1 han tin* sh/ipeof dems* lioi ns (cajiable, 
as is W(‘]l know'll, of almost unlimited minor vari.dion in a sinj^li* 
s[»*ci(‘s), wdiich stMMiis to ha\(‘ bemi th(‘chief chaiacteiistic ustsl 
by lleude in liis classitication, is forthcomiu", tin* wlioh^ of his 
mimes for the Yan^-t/o Sikas be suppressed in favour of Swinhoe's 
mu(*h earliei’ name kvpschi^. 

As an exaiu])le of the extraordiiiary st.a1(» of confusion that 
exists amongst Ilcmde’s sj»ecimeus was a skull of a hue liilly adult 
male Sika with ^ood hoi ii-deMdojumuit. On the label of the skull 
tin" uame o.ri/rcp/faJihs has been scratidied out and lepku'ed hy 
anoth(*r wdiicli is illegible. 'I’he word w'as also written on 

the Jalxd. M'his skull was not s]>ecih(*ally diilereut from aiiv of 
the other Kiente skulls. 


(Vmvus iM’uKNMANi'H TTeudot. 

The two skulls from J’hu*-lau^-tliuane, Tonkin, I found to 
elosely resmnbie tliose from the Yan^-tze. hut <ni a(‘coun1 of the 
j"<'0"raplucal ]iosition of the species, ami witliout going into any 
further details, I should consider it valid. 

] could not hud any specimous of the following sjiecies named 
by lleude : - - 

(*erv9(8 cyclorhlinfs. Sbaiituug. 

„ hyenuibfs. North Sliauliing. 

„ ly}wius, (%‘utral (liina. 

„ yaahtts, Fouml in the gravel in caves near 
1V>ng"li€»on, facing Aieking-fu. 

Regarding the first two I very much doubt, if Sika have 
occurred in a wild state in Sliantung for humb<‘ds of years. 
That province is closely settled and contains no forested regions 


* P.Z.S. 1873. p. m. 

t M4n)i. coac, i’Hwt. Niit. <le l’K|iip. (’hiii. toin« ii, p. 156. 
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suitable to the requirements of these deer. The two specimens 
referred to by Heude must have been kept in captivity in some 
temple, or else had been brought for sale as game from some other 
province. 

Carvus ignotm might be the illegible name on the specimen 
(No, 13 in the list) i*eferred to above, while Carvus i^uanus, sup¬ 
posed by Heude to be an extinct s|>eoies, may or m«y not belong 
to the same species as the rest of the Yang-tze Sikas. 

Thus,* I propose dividing the Sikas inhabiting China, Man¬ 
churia, and the Primorsk or Maritime Proviime into the following 
valid species:— 

1. Carvus kopscht Swin, Yang-tze Valley. 

2. „ mantchuricus Swin. Ussuri Basin to the 

plains of Western Manchuria. 

3. „ dyhowskii Tacz. The Primorsk. 

4. „ mamhiriuus M.-Edw. Chihli and North 

(yhina. 

5. „ dugemtianus Heude. Tonkin, S. China. 

The Sika that inhabits Shansi might tempomrily be referred to 
C. mandarinus^ while that occurring in Northern Corea might be 
placed with C, mantchuricus till specimens have l>een secured for 
comparison an<l description. , 

(*enuB Capricornjs. 

In going over the collection of Serows in the Museum \ 
examined 26 skulls, with a number of the corresponding skins. 
Altogether I found 24 species as follov^s : - 


1. Capricoi^nh hrachj/rhhiVH, 

1 tikull. 


2, 


vhrjfftOi'hfetvB. 

1 

>» 


3. 

„ 

erjfth US. 

1 

>» 

All collwtpd bv Faroes at Tchtui 

4. 


fargeKittnun. 

2 slcull8. 

kon-tinj; in N.K. S^uclimiu. 

5. 


longicorn is. 

1 bkull. 


fi. 


pUtigrhitms. 

1 

»t 


7. 

j» 

mrnsfus. 

2 Hkull*«. 

West Ssnchuan aiid Moupiii. 

8. 

1? 

fUfsutus. 

1 skull. ' 

1 

». 


vnffulosus. 

1 


•Moupin, colleottnl by M. llnaiid. 

10. 


mirrodontvs. 

I 

i> *' 


11. 

ft 

H dianus. 

1 


Han*c)tun( 2 :-fii, Sbeiihi. 

12. 


rtdlasinns. 

1 

>» 

Kuanj^-tung' (Canton Province), 

la. 

It 

arggrochfstes. 

1 

” 1 

[ CUao-hniff-fu (lisao-sliiug-fu), 

IL 

»» 

tnaxillaris. 

1 


> (Chekiang. 

15. 

ft 

maritimus. 

1 

-• 1 


16. 

IS 

benstianus. 

1 

»» 


17. 

>t 

hridanneUirtUHS, 

1 

n 


18. 

*♦ 

rmhsrianus* 

1 

»» 

* Along Hay, Tonkin. 

19. 

»» 

oopusianus. 

1 

T> 


20. 


bro0»0dianm$. 

1 

II 


21. 

•I 

aehardianut. 

1 

,, J 


22. 

» 

isujireolinwt. 

1 

II 

Kocben, Tonkin. 

2S. 

>» 

g§mdr$tianvM* 

1 

»> 

Keao, Tonkin. 

24. 

M 

bartbetUmus, 

1 

II 

Ke«o, Tonkin. 


C. morianus I wa« unable to find ia the collection. 
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A look at the map of China will show that the places where 
the above specimens were colhnjted can he arranp^ed in five areas, 
more or less distant and separated fiotn one another, ranging 
from the coastal regions to the border of Thibet. 

These are: — 

(a) Chekiang Province. 

(f>) Kiiang-tung (Canttm) Piovince. 

(c) Tonkin. 

(d) North-eastern Ssuclnian and South Shensi. 

(c) West Ssuchuan and Mcupin. 

* Whether the last two are really separable is doubtful, for they 
consist of much the same sort of country, i e. high, piecipitous, 
and well-forested mountains. 

In examining the skulls, however, 1 found that they could he 
divided up according to the above diNisions. 

1 first examined the large series of fine skulls from the (fiien- 
kou-ting district of North-eastern Ssiudiuan, close to the hordeis 
of Shensi and Hupei. They weie all collecte<l hy M. Farges 
during tlie year 1894. 1 found it impossible to separate tlum 

one from the other, the whole series showing eertain wi'll-defined 
chaj’acteristics. Most noticeable of thesi^ was the uniformly great 
length of the horns, which sloped shaiply ha(*k, weie well curved, 
and were closely set, the tips having a tendency to point inwaj’d. 
Though the bases of the horn.N were ^inmdated and theie wt‘re 
the usual narrow longitudinal gioo\es, yet tluse were not veiy 
})ronounoed, and the horns had a smooth shiny appearance. 

Turning to the. skins corrosfxmding with these skulls,! was 
at first struck by the great variation in colour, but on a closer 
examination 1 found that this was <]ue entirely to tliequantitj of 
under-wool present. I'hus some pelts were of a grey-huff colour, 
which was due to a great abundance of under-wool, tin ough which 
long coarse black liaiis protruded, while other pelts weie entirely 
black, liaving no under-vvool at all, the hairs being coaise and 
short. There were all stages between these two extremes. It 
is obvious from tliis that the vaiying colours as des-erihed by 
Ileude, and upon which he 1 ases to n large extcmt his classifi¬ 
cation, are due entirely to seasonal changes, mid-winter sj)ecimfns 
being light and mid-summer s}secimens dark. 

An examination of the manes, which were pretty w^ell tlevelopcd 
in all the specimens, showed that in nearly all of them white or 
cream liairs were present, in some greatly predominating over the 
black and chestnut hairs, in othei’s scarcely noticeable on account 
of their scarcity. There seems to be little connection between 
the lightness or otherwise of the mane with the lightness of the 
coat generally, and 1 came to the conclusion, finally, that the 
white mane is a charactenstic of age more than of season. At the 
same time it may be a charaHeristic which varies in individuals. 
However that may be, it seems pretty certain that the presence 
or absence of the white mane is not a specific characteristic. I 
also noticed ‘that the rusty brown of the legs seenjed a somewhat 
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VRiitiblo cliaTO<*Lensti(% disappenring almost altogether in Ihe 
winter sptHdniens, and being better developed in some Bummer 
HpeeimeiiKS than in otlier.s. 

A eoniparison ul* the series of skulls from Moiipin including the 
one from W. Ssueliuan, with the series from Uhen-kou-ting at 
once revealed a diirorence, permanent throughout the series (six 
Kpeeimens), in the liorns. Tliose of the Moupin series were inueh 
more <leeply ringed and lougitmlinally grooved, and at the same 
time were shoi-ter and had a greater tendeney to H 2 )r(*ad. ^riie 
longest horn in the Moupin series measured 9'' as compared wit.h 
10]'' ill the ()lien-kon-ting series. The widest spread oeeurretl 
in the two sj)ecimens labelled conitttnn from Moupin and Wi‘st 
Ssneliuan. 

In other respects there W(‘re no really specific dideronces 
between the specimens of the two series. 

After my examination of this large series of skulls and skins, 
finding as J did tlmt the indivitluals were siifiject to considerable 
variation in the ])i*f*(lominance of the white hairs of the mane over 
the chestnut and lilack hairs, and also that the rusty colour on 
the legs is more intense in snmm(*r and more inclined to giey 
ness in tlu‘ winter, I cannot agree with the late Mr. Lyilekkei’s 
opinioin expressed in his pa])er (P. Z. S. 190H, p, 942), that 
theie are two species of Serow% one dark-maned and the other 
light maned, occupying the same hjcalities in West (Uiina, but 
would a<lhere more to tl^^ opinion that there are two speeies, 
both with a ttmdencv to have the wdiite mane, one occupying 
Western and Is’orth-western Ssuchuari, the other a more easterly 
region. 

1 2, Capbk'oiinjs Mi?..\K‘EnwAui)Si David and C'. vidiams 

II elide. 

To the former I would gh^e David’s name of (^iprlronns ndhtC’' 
edimrdsi^ and to the iatter Hende’s name of ridtamfs, as it is 
ninler this name that the first description of the iV.K. Ssnehuaii 
ami Shensi Serows occur (tome iii. p. lf>4 of lus Memoiies). 

2. Capkicohnts AuaviiociLKTEs Heude. 

1’Jie name mij^/rocJnpUs cannot be given to the Ssuclman and 
West Dhiiia ISe rows, as it belongs to the Chekiang Serow, which is 
certainly distinct from eitlier of the above. The rusty brown 
of the logs, for instance, is ilist.inctly lighter, while the mane is 
creamy bniwii, line to a greater prevalence of clicstnnt liairs. Jt 
is interesting to note, however, thati here again the presence of 
the light mane is not a pejTiianent character, foi- a nioiinted head 
in the collection fi*om Oha()-hing(Shao-shing-fu, (ihekiang) showeil 
no trace of a light inane. This specimen had horns like the 
Ohen-kou-ting ones, but smaller and with a wider spreinl. The 
name (irg}p*och(pUiS seems to have been given to the Clmkiang 
sfiecies in 18BB by Heude, the description appearing in tome ii, 
p. 228 of his M^m* cone, Tllist, de PJEmp. Chin, 
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4. 0APHi('un\i8 coLLAsiNus lleiulo. 

Heiules species is in Ilu‘collection In h 

frngmeiit of a skull with one very long horn (11J") nttficlied, which 
bears a i-eseinhlaiice to Ihosc from Clum-kou liiifi. Hondo had 
the comjvleto skull reconsivncied in a diavsing which lie has 
r(»pro<lnced on ]>1. xlii. figs. 5-8 of loine iv. of his Momoij*es, 'J'he 
geographical position of tiiis Sorow would almost ])reclnde its 
being pla(‘ed Avith the (Jh(‘n-kon-1 ing speciniens, and, as tin* hoi n 
dillers markedly fiom those of the sja-eimcns from 'roid^in, it 
Avonld seem advisalile to let the name leniain till mateiial ior 
hettm* coin[)arison is foi theoming. 'Fhe desci i])t ion, if it may he 
ealled such, appeals on }>. 211, tome* i\. of Mem. etc. 


5. Capricounis rochertanus Heude. 

Finally, there remain the large series of skulls from Along Bay 
(Baie de Jlalong) and Keso in Tonkin to he dealt with. VV^tli 
the exception of thespeeinnm labelled (\ hf rihrtH(7nts iiom Jveso, 
all the skulls in this series aie deciilodly smaller than tliosi* 
of the Ssuchiian •series. They are also ]»ropoi‘tionatc]> deeper, 
including the hpriftetiainis specimen. Tin* horns oF all the skulls 
are smaller and sliorlcr tlian any of the Ssnehnan or other 
(Miincse skulls. Added to these skull arnl hoin dillei’ences is the 
fact that the colour of the coat diflcrs maikedly ficmi tin* other 
species, it being black, inclined to hlue-hlack, witli a distinctly 
hi*own face (more so than in tin* oth(*r speci(*s) and creaniA-white 
h*gs. liesides this, there is an entire ahst'iice of an} white or 
cream mane, so tiiat the animal is certainl} distinct from the 
(»ther (‘liiin*se foims. K<*vertheless,there is nothing in the series 
to jnslif} ll(*ude\s di\ision of it into ten sjiecies. The name 
roi*h(*ri<(iifts is thetirst which has a dtsci iption, and as then* seems 
to he no real ditlercnce ))etAve(*n the otJicrs, it should be applicil 
to the wliole series. The skidl labelhnl thus is tyjiiea! of tlie 
others, ainl Avas col]ect<*d as far hack as 1887 by M. lloch(*r*^. 
The rest of the names for the Tonkin sjieciniens should he 
considered invalid. 

'rinis, Jleii(h»’s twenty‘four s-pecies and Davids one may he 
reduced to the folloAving five :— 

1. Ciijn'icortiis argyrochaieH Heude, The Pi'ovince of 

Chekiang, S.K. China. 

2. „ vkliaunH lleude. Tlie region of N.K, 

8suclniaii and S. Hhensi, (Vntral China. 

3. „ l)«nvid. W. Ssnehnan, N.AV. 

Ssuchnan and S.W, Kansu, W. (vhina. 

4. „ coUasinvs Heude. Kuang-tung Province, 

H. OhiiiH. 

5. „ rocherianm Heude. Tonkin, S,A\ . China. 

* coac. rili&t. Kttt. de TEmp. Chin, lonu’ n. p. - 5 lo, pi. xxa. 
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Genus NEMORHiBOUS 

Thei’e are some thirty-two (32) specimens of Goral in the 
collection, representing, according to Heude, seventeen (17) 
species as follows:— 


1. Kemas cimrms. 

2 speciuieiiH. Monpiii. 

2. 

») 

grii&uti. 

4 

3. 

V 

pinchoHianua. 

1 spoeiuieii. W. Siiuchunn. 

4. 

»> 

jranthodeiroa. 

1 „ 

6. 


fargesianua. 

6 specimeiiM. Chwi-kou-tiiif?. 

6. 

»» 

curmeor-nia. 

2 .. „ » 

7. 


initialia. 

3 M „ 

8. 


iothnua. 

1 hpociiwen. „ „ 

U. 

» 

vei'8%rolor. 

2 specimens. „ „ 

10. 


niger. 

18|.HH‘niien. „ „ 

11. 

>» 

galoanua. 

2 speciineuH. Mountains of Y^u-ho, Shensi. 

12. 


vtdianua. 

2 „ ., S. Shenbi. 

and Si-ngnn-fn. 

13. 

M 

^antozaiianus. 

1 speiimen. N.W. Hoiipei (Hupei). 

14. 

»» 

henrganuh. 

1 „ Yi-chang: (J-cliHiifr). 

16. 

3» 

aldrigeanua. 

1 it .. ti 

16. 

it 

arn<*u^ianua. 

1 „ Ki-hsu*n, Chekiantf. 

17. 

ti 

raddeanna. 

1 „ Ouhsoun (UsHun), Manchuria. 


The general areas from which Die above specimens were 
obtained are sepaiable in much thehauie way as those from vliich 
the 8ei'ows were collected, viz,:— 

(r/) Chekiang Province. 

(h) Yichang, on the Yang-tze, CVntral TIupei. 

(c) N.E, Ssuchnan, S. Shensi, and K.E, Jlupei. 

(</) Moupiii and W. Ssuchiian. 

(e) Manchuria (Northern and Western). 

Besides these areas, Gorala are also to be found in Chihli and 
North Shansi on the Mongolian frontier, in neither of which nor 
in Manchuria are Serows known to occur. 

It will be seen tliat by far the largest tuunber (15) of the 
specimens in the collection come from Chen-kou-ting in N.E. 
Ssuchuan. A careful examination showed that they could not be 
separated one from the other-^—at least, on the evidence of their 
skulls. As regards the coloration, whicli, as vith the 8erows, 
seems to have been one of the chief points in lleude’s classi- 
iication, it must bo noted that there is considenible seasonal 
variation in the pelts of Gorals. I could not get hold of the skins 
of Heude’s specimens, however, so am not in a position to say 
definitely whether he did or did not fall into the mistake of con¬ 
sidering seascmaJ dijOTerences as specific ones, but an examination 
of the skulls themselves and also his coloured plates, together 
swith my own experience in the field regarding the extreme 
variability of Goxuls^ pelts dunng the seasons, lead me to suspect 
that he did, 

• By Hiiude till* Renwfe was uaiuctl Kmag, 
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1. Nbmorhjedus ntoer lleiide*. 

Tlie skulls of the CJlion-kon-ting series in their thin smallish 
liorns and general shape and size agreed very closely ^vitll the 
specimens labelled griaenn, of which there were four in tlie 
collection from Moiipin (N.E. Ssucluian on the Thibetan border). 

The specimens fiom Shensi and N.W. Ilnpei also resembled 
the Ohen-kou-ting specimtms so closely that I should not hesitate 
to place them together. Whether these and the Chen-kou ting 
specimens are separable fi'om grisf^as is an (>p(*n rpiestion, thongli 
1 feel inclined to allow it on the grounds of their geographical 
distribution—adopting for them the name of nigfT as the fii stone 
of a (h)ral from this general district having a regular desciij)tion 
annexed. It is worth noting that the specimens labelled ridiamis, 
from Shensi, have iinusnally long horns, the longest measurement 
being 7'^. I liave a single horn from the same distiict wliich 
mea^iures in length. The length of this horn is doubtless 
only a local variation, and certtiinly fails to justify tlie creation 
of a distinct sjiecies. 

2. Nemorh^dus uriseijs Milne-Edwards. 

The two specimens from W. Ssuchuan, labelled pinchonianvs 
and ,ra)itho<h*iros respectively, were so like the skulls of gnsevs as 
to he indistinguishable, and, as they came from practically the 
same district, sliouhl, T think, be included in that species. 

Nemouh edits (’INEREUS Milne-Ed wards. 

Very ditlerent were the two skulls re})resenting cinerevs fiom 
all the other skulls. 'J’hey were heavier and laiger with a AAider 
forehead, ^\bile the horns wejc narrower and more closely set 
together. 

4. Nemorh^uu.s iiENBYANi s Ifeiulet. 

The two specimens maikfd /tetn'i/amts and ahlngeantis fiom 
Yi-cliang closely resemldod each other, hut ditl'eied from the 
Ssuchuan species in being wider acioss the cheek-bones, Avith 
wi<ler palate, and di.stinctly larger eye-sockets. 

It should he noticed that the K.W. JInpei specimen/h?//o- 
zatiavna had a slightly vider |alate tlian tlu* C’lien-kou-ting 
specimens, but it was only in this that it resembled those fiom 
Yi-chang. 

As tlm first de.scripfion of the I-chang (loral appeals under the 
name of heiiryamiSy tliat name is the valid one. 

5. NEMORIIiEDUS AENOUXIANUS HeiideJ. 

The specimen from Chekiang, aryiouxxanusy is undoubtedly a 
distinct species, its habitat, which is separated by a wide stretch 

♦ MAm. cone. I’Hwt. Nat. de TEmp. Chin, tome ii. p. 241, pi. xxxviii. fig. 12, 
•ikI pi. xxxix. figs. 2-6. 

f MAm. cone. rHiat Nat, de VEmp. Chin, tome ii. p. 244, j)l. xxxiv. 

J MAm. cone. THiet. Nat. de I’Emp, Chin, tome ii. p. 23^. 
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of country (apparently uninhabited by Corals) from the habitats 
of the other species, alone wariunting this, A good description is 
given by Heude in tome ii. p. 239. 

6. Nkmokh^edus rabdeanus Ileude^, 

The Coral from the Ussuri is undoubtedly a valid species. The 
single skull in the collection, though of an immature specimen, was 
slightly larger than any of the other skulls. Specimens which 1 
myself have collected in Manchuria (I-inien-po, N. Kirin) show a 
marked ditlerence in colour from others collected by me in Cliihli 
and North Shansi, which are undoubtedly refeiable to Milne- 
¥jdwi\r{h\ laudatuH. The Manchurian specimens are larger and 
greyer than cattdatifs, and also have a long white tail instead of 
black as in caiidatHu, The mediau-dorsiil hue is broad, dark, and 
well-delined, having a tendency to continue down the face. 

7. Nemoiuja51)Us (ATTDATrs Milne-Edw'ards. 

'I'hal candatns^ of w’hieh the Sikaw’oi Museum 1ms no repre* 
scntatiNe, is a good species needs no proof. Jt inhabits liigli 
mountainous legions which aie cut oft' hy wide intervening 
s}Kice.^, uninhabited by any form of Coral, fiom the Shensi, 
Ssuchuaii, and Hupei species. 


Thus, it may be claimed that there are the following seven 
valid species of Coral in China and Manchuria:— 


1 , 

2 . 

3. 

4. 

5. 

(5. 


7. 


Xetmrhmlm nnereus M.-Edw. Moiipin. 

„ grinevs M.-Edw. Mouiun and W. 
Ssuchuaii. 

„ Heude. N.E. Ssuchaiin, S. Shensi, 

and N.W, Hu}>ei. 

„ ' henryanm Heude. I-cliang, Ontral 
Hupei. 

amoHjriantiH Heude. (Chekiang. 

„ cafidatKS M.-Edw. N. Shansi and 
Chihli. 

„ raddeauHS Heude. Manchuria. 


Mem. conr, 1 Hist N*it. de I’Emp. Chin, tome ii, p. 240, pi. \\\v. 
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3. lloport on tlio Doatln which occurred in the Zoolo^i<»al 
Gardens during together with a List of itie Blood- 

rarasiles found durino: tlic Year. By 11. (i. J^limmku, 
F.R.S., F.Z.S., Ih-ofc'^sor of Comparalive Balliolo^y 
in tli<* Imperial (\)lleo(» of Science and Tecluioloey^ 
lA)udon, and Patholoe:i'^l lh<‘ Society. 

j Ut‘(*ei\e(l jiiid licad h't'bnuii} (», 1017. j 



Ivors:. 

Pji}j:o 



t>7 

Hloiiil-C.iiasitcs 


;u 

No CS 




(In Janunry Isl, 1010, tlane weic OIM) inauiinals, 1080 hiids, 
and 4-20 leptiles iu llie ZoolojL^icid (laiilcn^: dunii^^ llu‘ >(Mr 
1010, 10r» iniimiiuds, 04.') IOimI.s, and 100 in^ptiles v\(Me adniiltcil, 
niakm^ a total toi* the ()f 855 inaiinnals, 25,‘M hij*ds, iunl 

025 reptdes. 

I)min;^ 1010, 212 inannnals, 504 birds, and 170 rcjdiles liave- 
di(Ml: that a peicc'nta^jje of 28*5 for m.iiunials, 2,’M f(n* hndsy 
and 28*0 for r(*ptile.s: tin* a\erai;e percent a ^e.s Joi* tJie last li\«^ 
yejns IxMUtr 27. 25*5, 51*2 r(‘spccti\el\. 

Out of tile total deaths for the yi*ar, 1015 in all, 209 occurrt*d 
in animals which had IxMin less than si\ nnniths in the (hir<lens, 
that is a little more than a fouitli of the deaths, Jt has hecii 
found that atha* si\ months* lesidmice in the < Jardens tlie death- 
rate of the animals falls rapidl\ ; so it is assuiiK'd that by this 
time tin* new arri\als have got used to tladi* nev\ eniiionment, 
orlane<h*ed from any diseases of a }>aiasitic Kind which they 
may liavo brought with tluun. Of these 200 animals OO wiae 
inainmals, 152 were buds, and 77 were n^jdilcs; ami. if these 
he deducted fiom their respective totals, the (hvathoate pel- 
cent age will come out as 21*2 for mammals, 18*1 forluids, and 
10*5 for rejitiles, the av^erage percentagi's for the last fiNe V(‘ais 
}>eing 17*5, 15*0, 15*8 respectiveJ>. 

'fhe following'lahie*- showOn outline tlio faetsv\hich haveheen 
ascei*t‘u’n<*d. Table I. suinniari/es the actual causes of (h'alli in tlie 
tliH'e groups spc(‘itled. Ani[)hihui are included an del* Beptiles. 

TABliE T.—Analysis of the Clauses of Death. 


Disra^o*.. 


1. Mirrohir of Parasitic 
Diseases. 

Talwivulosis 
Mycosis 
Piicuinoiiia . 
Septioaaairt 
Abscess 

Kill i>,vein a .. .. 

Ventnnitis . 


Mainuuils. 

Unds. 

llqdile''. 

Jb ln(MUc 
to Not(s 
iollovk lau 




1 

1« 

71 

1 

2 

J‘i 

an 

0 

8 

30 

53 

4b 

4 

tl 


J 

5 

2 


1 


2 




o 

-* 

1 
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Table 1. —Analysis of the Causes of Death (coniinued). 


Diseases. 

Mammals. 

Birds. 

1 

j Keptiles 

Keference 
to Notes 
following. 

' 1. Microhic or Vara$itie 

1 

1 


1 


1 DUeases (cont.). 

1 


1 


1 Cystitis . 

1 


1 1 


Leiicoeytozoa infection. 


i 



1 Acari infection . 


1 

1 .... 

6 

Svngamus infection. 


1 

1 


1 Fihtriasis . 

i 




1 Asciiridosis . 

2 


' 1 

7 

1 2. Diseases of Uespiratory 




1 

1 Organs* 





Atelectasis. 

5 



1 

1 Hronc'liitis. 

8 


t 


1 Bronchu-piienmonia . 

42 



1- 8 

1 Con^ifeKtion of lungs . 

H 

78 

8 

1 

Pleuntis . 

1 


i 

J 

j 3. Diseases of the Deart. 





Degeneration of muscle . 

1 

1 

... 


j 4. Diseases of the Diver 



, 


Hepatitis . 


1 

2 


Cin'hosis. 

4 

2 

1 


, Fatty degeneration 


3 

: ' 

1 

1 6. Diseases of the AUmentarif 




1 

1 Traci. 




1 

Gastro-enteritis . 

4 

2 

2 


Gastric ulceration . 

2 




Enteritis . . ... 

22 

190 

14 

r ® 

Gastritis . 



3 


1 Intestinal obsiruetion . . . 


; 1 


J 

1 Intussusception . 

2 



I 

I Prolapse of rectum . 

1 




1 6. Diseases of Vrinarp and 

1 



i 

j Generative Organs. 




I 

Kejdiritis . 

.34 

45 

5 

10 

Cystic kidneys . . ., 


1 



Salpingitis . 


1 

3 


Extroversion of utems 

' i 




I 7. Various. 





Carcinoma . 

! 



11 

Sarcoma . . 

2 

i 


12 

heukhsemia . 

1 1 



13 

Caries of spine . 

i 1 




Spinal curvature . 




1 

Hspmorrhage . 

j 1 

1 



Injuries discovered post - > 


1 


14 

mortem . ) 




1 

-- » 

'- ~ 

--- 

' . 



Besides those tflbulsted above, 

25 mammals, 85 birds, 7 reptiles, were killed by order or 

by companions, 

1 bird, 37 reptiles, died from malnutrition 
or starvation, 

6 mammals, 22 birds, 88 reptiles were too decomposed 

for examination, 

1 bird was preserved unopened, 


completing the total. 
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lu Table 1. an analysis is made of the immediate cuises of 
dentil, but in nearly every eise the animals weie found to be 
suffeitrig from other lesions as well. Tible If. siiiniiiaii/es these 
obhei diseases ftorn wliieh the aniuiils vveie sufFeiing; and if 
this Table be taken in oonjiitubion with Table I., a much more 
accurate estimate of the amount of diseise m the (Jardens will be 
ailived at. 


Tabli: n —Second 11 y Diseases found in the animals tibulatod 


111 

Table T 







UlftltlHC 1 

iiHi H * 

Vfaminils 

Buds 

lliptilts 

to Notts 


' 



following 

rnt>citU* 

1 




MjiOSlS 



2 

1 

Pneuiuonia 

2 

0 



PHiiaiditm 

1 




Pt ritoiutis 


2 


Al)h( t‘Sh 

2 1 


1 ' 1 

P\ 011 lia* i 

i 



Hxlatids 

1 



^\ol til in<ttti<» 1 

1 

\ 



Malaiiu 


t 



Filai la 

1 

2 



H i Tiio^u ^uniK ^ 



4 

L< ut<K > to/oa 


1 


) 

Stomatitis 



1 

16 

Piondiitis 

ft 


1 

Hruricho imt uiiioiiia 

11 


1 

Conpchtion ot liiiif^s 

20 

1«2 

lf> , 

il dmna of lun/s 

1 

lot 


1 ('ollapNid 

1 1 



])«( 2 :<MiPiation ot luair 

^ 1 

1 

^ 1 

1 tlyp< rtrophy ot luait 

1 ' 

I 

1 

i Hepatitis 

1 

1 

1 

Pcriuuditis 


1 '> 


17 

Atlieioma of aoita 


i 



Aneinisin 

1 



18 

Fatty degenei itioii ot livei 

17 

41 

o 


1 CiirhoMh of livm 

J 

1 

1 


Choice y stit IS 

1 




' (»astriti« 

1 

i 

1 


Hustiu ul(C1KtlOll 

it 




' GastriM iiteiitin 

5 

1 

4 


1 IviiitiitiH 

28 

90 

U 

Intestinal obstiuttioii 


1 

1 

1 

1 Niidiiitis 

M\ 

78 

7 


C>rttit kidm*>H 

1 1 

2 



Salpinp^itiH 


2 



Ascites 


1 

2 


Angioma 

1 




Lanlaioous diReaae 

1 

1 



R<*tained iintub 

1 




Kieketa 

2 




Urtemm 

1 



19 


1 

6 
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Table IJI shows, in still fnrfchor detail, the distribution of 
the immediate causes of death, shown in Table I., amongst the 
various huge orders of mammals. 


TabTiB IJT.—The Distribution of Diseases causing Death 
amongst the principal Oiders ot Mamina Is. 


Di i»ctt8e8. 


i 

> ea 

S 

I i 

1 s 

fiC 

C 

s 

T5 

i 

« 

"a 

tc 

es 

' 1 

1 B, 
1 



C 

' A 


a 


S 

Tubeidilosis 


7 

r 

4 

3 

2 


2 

MYCOSIS 


1 


1 

« 

i 

4 

Pntuinouu 


11 

7 

0 

1 


1 2 

J^optiCtMina 



1 3 

1 



1 1 

Einp\<Lmii 


1 

1 2 

1 


1 


Poiitomtis 


1 

1 

1 


1 


Filaiiasis 

Ascaiidosm 


) 

o 

1 


1 


AtllootRSlH 



4 


1 



BionchitiN 


2 

, 2 1 

3 

1 



Hiom h(»>pnouinonia 


21 

' 0 

8 

4 

1 


Cougehtioii ot lungs 
Plcuiitis 

nt latioii of lianit 
(’inhoAiN ot In 01 


3 

1 1 
1 

1 2 

2 

3 

3 

2 

Oastio-aiitaitis 


d 

1 





Uantiic ulceration 


1 

1 

1 




Kntentifi 


8 

2 ' 

0 

2 


1 

IntusMUHception 

Prolapse of u ctum * 


2 

1 1 



1 

1 

Nophi it IS 


12 

10 1 

4 

5 

2 1 

1 

KxtroveiHiou of uteiUH 




3 




(WciDoma 



1 2 , 

1 


1 


Sarcoma 



1 1 

1 


1 


T^eukhspmia 

Cariea of spine 


, 3 

I 1 

1 

1 


1 


Camture of apine 


1 

‘ i 



* 1 



The following, Table TV,, shows tlie number of Deaths from 
those Diseases of the greatest numerical importance for the last 
four years. the total number of animals of each class is placed 
above, so that a proper comparison can be ma<le. 
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Tabli!* IV 
Marnmah. 


\ 0111 

1913. 

1014. 

1016. 

1016. 

Total number of matnmals 

127J 

I2bl 

1011 

85') 

TuboK uloHi*, 

U 

12 1 

6 

If) 

M> COSH 

h 

( 1 

lo 

12 

lbt< tUMOtll i 

U 

f> 1 

48 

do 

JtlOlK hltlH 

(> 

11 

10 

1 

Piontlio |mt innoiii i 

2> 

21 

n 

' 42 

( on^tsfioii of lun^s 

U 

1 1 

11 

1 

(lastio ( nl* 1 itis 

7 

10 

n 

1 

> ntintis 

U 

b 

2> 

22 

jStpbntm 1 

1 i«l 


iO 

14 


Ihnh 




Uotal nuuibfi of Itnds 

riis 

If 10 

1210 

2)3i 

T ubt n iilosjs 

101 

111 

SO 

71 

M>(osis 

7 > 

HH 

12 

2 1 

Ibu umoiii i 

HO 

HH 

70 

51 

f o/ipTi stum of luij^s 

OS 

1 H 

1 10 

78 

1* nti 1 itis 

ns 

1(0 

1)0 

100 

>iil>biitis 

lb 

120 

HI 

4> 


JifptiUb 




lotal numbd of rt]»tilo'. 

11(0 

ior> 

008 

r)2> 

I ub( r< iilosis 

0 

1 

2 

1 

M\tOMH 

1 

10 

(> 

() 

Pin uiiionia 

HH 

()0 

11 

48 

( onpstion oHuiij^s 

n 

10 

11 

8 

1 llUlltlK 

1 > 

17 

8 

11 


]il4<)(>D-P\KASlirs. 


During th«' }oir the blood of cvtr^ aniiiiil mentioned in the 
foiegoing listh lias been cvuiiintd, with the lesult tliat piiasites 
lm\e been found in 24 cases, in 1.1 spoiies toi the hist time. 
They have been distiibuto<l as follows — 

Fdarim, In 3 maninvils, in all foi the fhst time. 

In 3 buds, in all foi the fiist tune 
r Hirinopiotem damleuhlyi. In .5 birds , in 3 species 
, 1 foi the liist time 

t mm Flasmodmm pnxcox In 1 bud foi the fiist 
1 tune 

lAUCOcytozoa, In 3 binls; in 2 species foi the fiist tune. 
I/wmogifymnms, In 9 leptiles, in 3 species for the first 
time, 

IiUeBthud organisms. In 1 reptile 
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The partioultti'S of tlie blood-paraj^ites are ae follows ;— 

Filar iaa. 


Mammals* 

Foundfof theflr$t time im Habitat. Ttpk. 

Bay Lynx (Felie rufa) . Mexico. Long, 

Hamster {Crivetniue oheeurus) . Moiigolta. Long, thick. 

Qrifion (Grieon allamandi) . Argentina. Long. 


BMs. 

Scarlet Cardinal {Cardinalie pAtrnieeus). Venozncla. 

Found for the fret time in : 

Black-headed Sugar-Bird {Chlorophanee Bru/il. Short, thick. 

epixa). 

Gay’s Finch {Fhrpgilue gayi) Chili. Long, nn capsule. 

Malaria. 

Birds. 

H«?moproieuK danilewskyi. 

Paradise Wh.^dah Bird {J^'idua pnra^ W. Africa. 
dieea). 

Hh.Am9, {Ciftneincia maerura) . India. 

Found far the fret time in : 

Rose Pinch {Propaeeer rhodovhroue) ... India. 

Yellow-backed Lory (Loriue faoo- Batchiam. 
pal Hat ue). 

Scarlet Cardinal {Cardinaliephaenieeus). Vomixuela. 

IMasmodium prspcox. 

Found for the fret time in ; 

Pitta {Pitta noum-guinem) . Am Islands. 

fjeucocytozoa. 

Birds, 

Scops Owl {Scope giu) . Captured at sea. 

Found for the fret time in : 

Rose Finch {Propaeeer rhodoehroue) ... India. 

Carrion Crow (Cori^as <;oro»c} ..... .. Kurope. 

llmmogreyarims* 

Reptiles* 


Common Bon {Boa conetHetor) . 8. America. 

King Snake {Coronetla getula) . N. America. 

Banded-tailed Tree^nake {liCptophie Europe. 
viper inue)* 

Indian Python {Python moUxrus) . India. 

Eyed Lixard {Laoerta oetUata) .. Kui’ope. 









DEATHS IN THE SOCIFrY’s GARDENS. 




VoMhd for thejirst time in: 

Aniiulated Hnake ( annulafa). 

2 Burrowing Boas {J3rj/r tfiehaieua) 
OcoUated Bladder-frog {Leptodnetytus 
ocellatus). 


Habitat. 
S. America. 
Gold OoUht. 
Argentina. 


Inif*8tlnal Organisms. 


Reptilss. 

^"iporiue 8uake {Tropidonotus viperinus), Europe. 


Type. 

Stout. 

Ordinary size. 
Long, thick. 


Auitehai. 


Notes on the FojuitJorNo. 

1 . The total iiicidonoe of inicrobioinid parasilic diseases causing 
death in the (Jardens for 191G is 8*5 per cent, in niaunnals, 
6*1 per cent, in birds, and 9*4 per cent, in lepliles. If tliose 
cases which have not lived six months in the (birdens be ex¬ 
cluded, these percentages will be greatly reduced. 

2. The numbers of deaths fiom tuberculosis amongst tJie 
mammals and birds show a relative increase, the incid(*nc(‘ being 
r8 per cent, in mammals and 2*8 per cent. in birds. Amongst 
the mammals dying from tuberculosis, IG in all. 7 were Monkeys, 
and of these 5 had been pet animals; of the remaining 9animals 
4 had been pets. These tigures seem to me to indicate (jnite 
plainly tliat pet animals should not 1 m» accept(‘d by the Society, 
or only after the strictest (jnarantine. An Orang lUan which 
had been years in the (hardens liad clu\)nic tubercle of 
human type, which he might very well have brought with him. 
The most remarkable case this year was iu an Ibex wliich died 
when about a forinigljt old with tubercle of Ii\er, spleen, and 
mesenteric glands. There is a relative incivase tliis year in the 
number of deaths from tubercle amongst the birds, and in a 
much larger relativ^e number W’^fu-etbe lesions genei ali/ed, namely 
in 36, indicating a more severe type of tlie diseas(\ The one 
reptile was an Alligator in which the disease was of luinian 
type, and was no doubt caused by the habit of certain visitois of 
spitting at the animals, to which 1 have often called attention in 
previous reports. 

3. As usual 1 have grouped all the <lisen&es caused by moulds 
under mycosis. In the mammals six of the cases wore of the 
ordinary type, associated with abscesses; and in six, tumoins 
(niycetoiuata) iu vaiious organs were present. In a sheep the 
growth began iu the cavities of the nose and spread into the 
adjacent bone-sjmees. There is a slight relative increase amongst 
the birds, but there are now less than half the number of cases 
there were a few years ago. In one Parrot it was caused by 
AspergiUue niger. Three of the six reptiles <lied with mycotic 
tumours in various parts. 

4 . The incidence of pneumonia remains about the same as 
last year amongst the mammals and biids. In one bird it w'as 

Phoc. Zool. Soc.— 1917, No. III. 3 
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due to trematodes and in Ijiree reptiles to worms, otherwise it 
was pneumococcaL There has been a slight increase amongst 
the reptiles, 

5. Tiie septieanniaK were due to abscesses in two cases, to 
extensive ulceration in two, ami in oiu' to a (hvomposing f<etus. 

6. This rare infection of the hings and air-sacs of a i'heasaut 
from Mongolia has been notice<{ o?ily once hcfore ifi th(‘(»ar<leiis, 
in a Ilaiignest from Li iMata. The mite was a ([t/iolvicfni't. 

7» In tliese cases of ncnmifoile \^orm hdV'ction the lesions pro¬ 
duced were very ilillcroiit ; in a ljvn\ tiny (‘muhcmI a ps(‘udo- 
tubercle of the liver, in a Ihitiia they caitstvi perforation of the 
slomacii-wall and ])eritonitis, and in a Toad tlioy ])i'oducod a 
pneumonia, 

8 . There has been relatively a hiiiall increase in tlm <ljseas(is 
of the respirat(u*y orgins amongst the mammals, 'rhey a!*e, of 
course, largely depemlcnt on W(‘!iih(U*, and 20 of the <?a,Mc.s 
of broncho pneumonia occurred in the last two mouths of the 
year, during ImuI external conditiims. Among the hir<l.s tliej*e 
lias been a considerable rclatiw decrease in the deatJis from 
congestion of the longs. 

9. There has been a considerable* increase in the mimbev of 
cases of enteritis amongst tiu* birds, but it lias been of a milder 
type, 04 of the bird cases were Inemorrhagic; in 4 worms were 
the cause, and in 3 foreign bodies, and 2 were due to aiiueba*; 
during tlie last tlireti niont.hs of the ypar 2H Parrots have <lied 
froiri that spw'ilic kind of enteritis called Psittacosis. Of the 
cisesiu mimmals, 3 have been Inemorrhagic, 4 associated w'itli 
ulceration of the intestim»s, and I \vas yaused by foreign l)odies. 
'JMie term euWitis covers all iiidanimatory diseases of Ibe int<‘s- 
tines, and as these ace due to so many <lif}cr«*nt causes it may be 
worth w'hile to mention them. In the Oardens I liavt* found 
five different varieties, which are due to tlie following causes: 

1. Errors in feeding. * 2. Foreign h(»dies. Worms. 4, Pac- 
teria. 5. Protozoal organisms. Of these causes tlie first and the 
fourth are the mo.st important. 

10 . There has been a (loiisiderahle relative decri'ase in the 
number of cases of nephritis. This word, like enteritis, covers 
inliainmations of the kidney wlncli are <lue to various causers. 
Nephritis can U? divided, for purposes of classification, into acute 
atid chronic ; the former lieing due to infection, or to exposure, 
and the latter either following the acute diseise, or Ixung duo to 
degenerative changes and associatinl with cardio-vascnlar changes, 
with old-age changes, or the artificial old-age changes imluced by 
captivity. The absence of proper space for exercise ninsi render 
animals more sensitive to temperature changes, and especially to 
dmughts. 16 of the mammals had acute nephritis, and 18 
chronic; only 1 bird had acute nephritis, all the others being 
chronic ; in all the 5 reptiles it was chronic. 

11. The three cases of cancer occurred in the liver, spleen, and 
ailjacent glands of an old Bear, in the liver and adjacent organs 
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arnl of a (^^wy, and in tlie n<*fk of a Wolf. Tho cahe of 

the Wolf is of ijitorest because liis fatiier died here in 11)14, and 
}iis niofcher in 1915, of the same disease iji the sjinu* situation. 
A sister is alive and well, 

12. A (k)ypu died from an angiosarcoma of the liver; it had 
also an adenoma of the kidne>s, and is of inter(‘st as l)einir Ihe 
thir<l case of similar tumour of the livei, and tlu^ fiftli of similar 
tumour of the kidneys in Coy pus <lying in the < hiidtuis during 
th(‘ last 9 years. 

13. Of lyin})lmtic variety in a Poleeai. ^rhis is the second 
tmo of this rare disease vliieh has oeeurred in 9 \ears. 

14. Tlie injury was a ruptured lieart in a Flamingo, an<l is 
mentioned because it is the fifth Flamingo which lias met with 
the same rare accident. 

15. Further <letails of these blood paravsites will he found under 
the section “ Jllood-]*arasites.’* p. 32. Under the term malaria 
are grouped cases du(J to JItPnutproteus drntUeicskjji and to 
PUiKinodift m jfrtfwr. 

16. 1'hese weie due to a large S((ccharoiftt/crs. 

17. These eases in birds wei'c due to the (h*])()sitioii of masses 
of crystals (of guanin, ])robahly) in both \iscejal and parietal 
pericardium. 

18. Tlu* only aneurism found this year was in a Olivet, of 
fusiform variety. 

19. This rare complication of kidney tlis(‘ase occurred in ii 
Mandrill which liad acute upon old nephritis. 
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T. 

In the course of sn investigation of the commensal prawns of 
the subfamily Pontoniina', it became necessary for me to compare 
their mouth-parts with those of tlie free-living PalaBmoniinse, in 
order to discover whether there existed between these groups 
any difference, in the organs in cpiestion, whicli might correspond 
with the <lifrerence in the diet of the animals. For the most part 
I have taken as represenl^tive of the Palapmoniiia) the Common 
Prawn {Leander serrains), in which 1 have studied in some 
<letail the structure and arrangement of tlie moutli-parts, and 
endeavoured, by the observation of living specimens, to find out 
how the organs in question are used. Surpri.singly little trace 
has appeared of such structural differences between the sub¬ 
families as I was looking for, hut my observations have suggested, 
with regard to the morjihology and functions of the parts around 
the mouth of Paliemonidae, certain reflections and conclusions 
which form the subject of this communication. 

11 . 

1. The morphology of the jaws of Malacostraca is still in a 
good deal of confusion, and there is much disagreement as to the 
relation of the parts of each of them to those of other crustacean 
limbs, and even as to the names to be applied to certain of their 
processes or “ laciniee ” A great part of this difficulty arises 
from the fact that no theory as to the primary form of limb of 
which all the appendages of Crustacea are modified representatives 
has met with general acceptance. This thorny question is not 

• I have not, in thi« Bummary article, made any reference to the literature of the 
aubject. The contributions ol Beecher, JloaB, CIuuh, Ointicre, HanBoii, Huxley, 
Ijanke»tcT, Packaid, Thiele, and others to our knowledge of homology of the limbs 
of Crustacea are well known to those who are interphted in the sxibjcct. The reader 
will readily gather in what respects my views differ from or agree with those 
expressed by each of them, and it is needless to emphasise the fact that all present 
speculation must be based upon the foundation tbe> have laid. 
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only raised by tlie jaws of Malacostraca, but i*eceives from the 
study of some of tliem—notably from that of the maxilla— 
considernble elucidation. The following, briefly stated, are the 
consideiTttions in i‘egard to it which have influenced the 
morphological suggestions ])at forward in the present paper. 

2. It is not to be assumed without question that a pi*ototype 
can be found from wluch all the limbs of all Orustacea ctm be 
derived by mollification. The mere fact tliat appendages stand 
in the same position on the bodies of two or more segmented 
animals, or are members of the same meristic series in one 
animal, affords no ground for the assinn{>tion that th€n’e exists 
a common plan which underlies the arrangement of the parts of 
each of them. Moreovei*, even when t.liere*are resemblances be¬ 
tween theiu, such a conception as that of a coiniimn ty{»e of them 
is of no use to the zoologist unless the plan of the type does 
not merely exist in tlie imagination of the observei’, hut has or at 
some time had an objective existence as a factor in de\e]oj)ment. 
llesemhiances between two limbs may be due either solely to ex¬ 
trinsic causes -that is, to influences from ^vithont the organisms, 
wdiich have brought it about that different dev'elo|unenial pro¬ 
cesses result in similar structures in the two cases, or also to 
intrinsic causes—tliat is, to the operation of identical develop¬ 
mental factors. Only in the latter e^ise has a common ])lnn for 
the two limlis an objective existence. Oonccivalfly such a plan 
may not be due to community of ancestry in all instaru'es. When 
two apjietidages closely resemble one anotlier as do, for instance, 
the vaiions antenniform limbs of Artlnopodji —it is j>()ssibl(‘, 
and sometimes probable, that there exist in the mechanism of 
ilevelopment facilities for establishing such organs, and tint 
these have come int»o play independently more tlian onc(^, forming 
appendages upon the same plan. This principle, however, is of 
limited application. Even in the cases which suggest it, it can 
never be applied save to actual features which exist hi all the 
limbs under comparison. To assume the existence of a yflan nf 
which Home features are iioi realized in each limb is quite unjusti¬ 
fied, except on the hypothesis of the common inheritance botli of a 
type of limb and, in the case of .serial resemblan(*e, of communif 
of type between the members of the series of limbs*. To look 
for traces of a common type in structures in which it is so little 
obvious as in the appendages which appear to cori’espond in 
different Crustacea would he absuid, unless there were grounds 
for believing that their possessors were descended from a common 
ancestor; and if we are also to find community of type >>etween 
the several limbs of each individual crustacean, then such com¬ 
munity must have existed among the appendages of the ancestor. 

♦ The rmmblBDceH here oUfised as due to extrinwe enuiie^ are thoiw* which are 
generally classed under the head of Analogy. Those which are due to common 
descent are iii^ances of Homology. Thow* which are dne to independent ojierations 
of the same developmental facilities (if such there be) form a third class not strictly 
the same as either Analogy or Homology. 
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F(»r if (ns init’ht l)p, l)y ljom<»*()sis) it w(‘Vp iu(l(*]K‘n<l(Mitly 

pKtnblisln'ii in nny inonilH*rs of 1 he snb|)}iyluni. tluni flip altered 
limbs would lose* lint tin \ lind in (‘oinmon \\il b t lu* coi'i'e^pondin^ 
limbs of olb(*r (h u'-laeisM. 

»>. In point oi fact, bou(‘\er, there rnn ]*(‘no doubt that tin* 
drustnec'n ai’e monoph> let i<*, nud it i.s \t ry hiiihly ]n*obabl(‘ that 
their aiu'estoi* posM'.ssiMi a (•(uiiph'te sin it‘s ot similar limbs. The 
\Nid<‘sli i^nps in tin* erust leenn ssst<Mii are t hoM> w liicli sejiniate 
the C\)pepotln and tlu* CiriijUMlia tioiii 1lu‘ jest of tile snbph\]uni, 
but it is ipiite impossibh‘ e\t‘n in th(‘s(‘ eases to ent(M*tain tlu* 
su^i^estion of an in(h*peiulent oii^in 'Phe oecinrenee of tlu* 
nniipliiis would by its(*lf ne^jitivn* this, 'That in theeommon 
nneestor of the i»rou[) all tlu* limbs, with the possible (‘xe<#[>ti<»n 
of 1 he nut eiinules, (‘oniormed to one t\[)e mn\ be ;^at lu*i*ed w ith 
sonu* eontidenee from the eonditions in llranehiopoda and Ih'ilobitn. 
'I’he lirauehiopoda nrt‘ cert linlv the most ]a*jmiti\4* of existin;^ 
(Vustaeea. 'PheN alone poss(‘.ss ill a simple form- allowance bein^ 
niatlo for eeitain obv iiuis sp(‘eia1izations, such as the de^^tMiernlion 
of the mouth parts all the elements of tho oi^ani/ation of e\ejy 
otlu*r class of the subphvhim, and their su^^/;estive rpsemblances 
to the Aniu*lidn are the only imlications of alPinity with otliei* 
]ih\la vsliown hv any ree(*nt members of tlu* ^‘taip. These facte 
fairly entitle tlu‘m to be le^uirded as indiealing br^iadly iJu* 
aiunstral features of t be (h'usta(‘ea. It is jK*edless to dwell upon 
tlu* fact that their trunk-limh^ are all of one pc, and, altboii^h 
that t \ pe beeom<‘s unriM-Oiiin/abh* in t lu*ir maxilla* aiul maxilluhs, 
it*- pres(*iu*(* in tiiesc* limlis of otlu'i* j^ioujis ((f*-tracoda, IVIalaeo'- 
sti'aca.and (^)pepo^la) supplies tlu* lacking,* es i<h*uce lieie. In tlu* 
'Priloliila, wliicb an* willioiit doubt re}al(‘<l to tlu* foi bears of tlie 
Ihaiicbiopoda, a single ty]>e of limb extends tliroiijrbout the 
body, from tlu* aiitenme backwaviK. It is not possible to avoid 
attrilaitin;L!j to the an(*estor of the Crustaeea that similarity of 
appenda;.;es wbieh <‘baraeterizes tlu‘se ^^iou])S. This, of course, 
is not to say that the limbs ot the iiisf erustaecan resendiled 
closely either tliose of tlu* Ti iloliita or tliosi* of tlu* ilranehiopoda. 
The form of the primiti\e crnstae(‘an app(‘ndaj>(‘ ran onl) be 
conjeetiired with probability aftc*r <*omparison of all those which 
niM} be a'-snined to be deriM‘d from it. Rut. wliatesu*!* it may 
liave b(*t‘n, the fore^oin^ consiileratioiis justify tlie belief that it 
existed, and that from it can la* derived all the post-anteniiular 
limbs of every member of the snbphylnm. 

4. The primitive limb of the (^-nstact'a must havi* been of tlu* 
kind to wdiich the terms “leaf-like'^ and “ pbyllojiod’’ are 
applied—that is, flattened, lobed, and fe(‘bly, if at all, jointed 
(text-fif^. 2), This is a prtoi'i likely in view of the structure of 
the |)arH]>odia of Annelida, and .seems established by the way in 
which the phyllopod limb is distributed among tlie Ornstacea, 
occurring ns it does thnnighout the trunk of Branchiopoda 
(text-figs, 3-5), on the hinder and jiresurnahly less mature, 
86gtnei]it8 Qf Trwthme (text-fig* fjepto.strncn (on the thoinx, 
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text-fig. 8), and in the hinder part of the head of all groups. 
Whether it was biranious, like most parapodia, the limbs of the 
Trilobita^, and many of those of the higher Crustacea, is another 
question. In the majority of biramous crustacean limbs the 


Text-figure 1. Text-figure 2. 



Tfirapoilivun of Eunice muxima, II>potlietical limb of 
after Khleih. proto-ph> lloiXHi. 

Koi lefteriiig we p. 71. 


Text'fi^iure 



Tenth thoraeie limb of A put ‘<p. 
For letteriiifr nee p, 71. 


protopodite .and endopodite form an axis to which the exopodite 
is appended, while the trunk-limb of the Bmnchiopoda is so 
clearly uniramous that there is discussion as to which of its 

* But see footnote to p« 48. 
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Text-figure 4. Text-figure 5. 



Tliorarif liinl) of Chivo^ First thoriin'c limb of Limnadia 

cephalus sp. lenticularis, after Sara. 

For h'ttorini? see p. 71. 


Text-figiire fi. Text-figure 7. 



Aiiterkir pygidial limb of One of the anterior 

THarthrns heehi, drawn thoracie limbs of the 
from a model by Beecher. 

For lettering see p. 71. 
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processes represents the exopolite. Probably the primitive 
crustaceaiuippemUige (text“fi^. 2) resembled that ot' the Brjuiehio- 
|) 0 (la in beiiit^ uniramous. On its outier hi(ie this limb must have 


'JVxt*figure 8. 



Text-figure th 
ap 



Tlwradc lira!) of KdKiHa 


Oiitlinf of axis of tUouu*u* limb of 
oUl iemah' ot tlip 


Foi lottf‘rinjr se<* p. 71 


Text-figure JO. 



Thorack! limb of Paranehalia after S«rs joints aiUled 

aftor Thiele. 

For letterioi; «ee p, 71. 


borne near its base several epipodites. There is no nece^ssity to 
supj>ose that these were piesent to the full imiutier of the gill^ 
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and other epipoditiV structures tlmt tu»y he found on a sin^^le 
segment in various Malacostnim It is highly piohalde that 

Text-fjgure 11. Text-figure 12. 



Muxillipcd of ( nlunvn sp MuxiUiped of Jnnspiifes, aftet Caliiiiui 

Foi lottoniitj Ml p 7! For lot ton np: set p 71 



Maxilla of Calavns ftp. Maxilla of Nehoha sp. 

For lett<cnnij? see p. 71. 

c^ither branching and subsequent division, or moristic repetition 
has taken place here.. But it is not unlikely that the presence 

• See Aim. Ma#?. Nat H»t. ser. 7, vol. \i\. p. 462 (1907). 
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of three epipodites (the epipodite proper and two *^pro-epipo- 
dites ”), as, for instance, in Chirooephcdua (text-fig. 4), is a primitive 
feature. Beyond the epipodite stood a longer process, the 
fiabellum, which msy have been slender, like those of Ooncho- 
straca (text-fig. 5) and the exopodite of Pot/rmiehalia (text-fig. 10), 
but is perhaps more likely to have been broad, like that of Ap^l8 


Text-figure 15, Text-figure 16. 



Text-figure 17. Text-figure 18. 


Text-fig. 15. Maxilla of Cerataepts, after Bnax. 

,, 16. Larval maxilla of Tenavs, after Claus. 

„ 17. Maxilla of AnittocarU^ after Ortnmnn. 

„ IS. Larval maxilla of after Boas. 

For lettering see p. 71. 

(text-fig. 3) and the exopodites of most Leptostraca (text-fig. 8) 
and of the decapod maxilla (text-figs. 15-18, and 47). It pro¬ 
bably extended both distally and proximally from its attachment, 
like the conchostracan and notostmcan flahiella and the maxillary 
expedite of Decapoda. The axis of the limb ended in an apical 
lobe, and on the inner edge stoo<i a row of endites. It does not 
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follow, from the feet that these, with the member resembling 
them which probably represents the apical lobe, number six in 
many Branchiopo<la, that the primitive limb possessed only that 
quota. In certain cases the s(*ries is more numerous. Thus in 
Anostracfi it has probably seven members**^, the inaxillseof certain 
decapod laiwfe (text-figs. 16, 17) certainly possess eight, and the 
same limb of Cerataspis (text fig. 15) bears nine. If, as seems 
likely, the first member is missing in the maxilla of CalanuH (text- 
fig. 15), there is evidence here also that the seiies may consist of 
eight endites and an apical lobe. Tt may be that the ancestral 
crustacean possessed even more* endites, but there is some* rea.soii 
for believing that it had eight only, since, as will be shown later, 
that number allows an arrangement which corresponds with the 
segmentation of the thoracic limb of Malacostiaca, and with what 
was probably the primitive .structure of the maxilla both in 
TIecapoda and in (Jope])oda. Jf this view be adopted, there may 
be recognized in the primitive crustacean limb nine successive 
regions—eiglit represented by the endites aiid a ninth consisting 
of the aj)ical lobe. These regions would be potential .segments, 
since jointing would certainly take place between the endites rather 
than acro.ss them, as, in |K)int of fact, it is seen to liave done 
ill Triarthrm (text-fig. 6), in the larval maxilla of Penevuf^ (text- 
fig. 16), and in Noto.straca (text-fig. 5). In the latter there may 
be found, immediately behind tin* attachment of each endite, a 
distinct articulation. In the cjise of the distal members of the 
series, the articulation extends only as far as the longitudinal scle- 
rite by which the part of the axis that hears the suhapical lobe, 
flaliellum, and epipodite is separated from the rest. Just behind 
the flaliellum, how^ever. a very sharp jointing extends right 
across the limb, and another less marked articulation runs from 
the base of the opipodit(» to the inner margin, which it reaches 
just above the attachment of the blunt-ended proximal endite. 
Yet another articulation, starting from that ju.st mentioned, 
join.s the inner edge of the limb behind the Iwnse of the fir.st of 
the large, pointed endites, thus cutting oft* a roughly triangular 
segment w’hich in but hardly in Lepidiinis, projects as a 

small lobe like an endite t. 

The proximal endite -the gnathobase -of the primitive limb 
may be jiulged from the e\idence afforded by the Braiichio])oda 
and Triarthrios to have differed in .shape from tlie otheis, been 
directed tow^ards the mid-ventral line of the body, and .served for 
the manipulation of food. Prolvably it had a .stout, blunt end, 
set with rows of strong, short bristles (text-fig. 27). Tlie 
remaining endites were, most likely, subsimilar to one another. 

5. It is natural to attempt to derive this limb from the parapo- 
dium of an Annelid ancestor. If the limb was uniraiuous, we must 
seek for analogies among unii‘amou.«t para podia, such, for instance, 
as those of the 8yllid<e or the Eunicidte. In the latter family 

* Sw footnote to p. i8. 

t See tootnotc, p. 48. 
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(feext'fig. 1), the arrangement of the ptrts in sirikii^gly suggestive 
of those of the phyllopocl limb, the wvealled ‘‘dorsal cirrus^ — 
really the notopodiiirn, whoso sumll si/e and position upon the 
Imse of the large straight neui’opodinni make the parafiodiuin 
uniramous—standing for the flabollum, the gill for the epipoibte, 
and the short, broad, ventral cirrus for the gnathobase. Needless 
to say, no more than analogy can he claimed for tliis likeness. 
The point of origin ot the Artlnopoda fi*oui thcii worm-Iike 
ancostoKs is not to l>e scuttled merely hy a general and hypothetical 
resemblance of the limbs. 


Text-figure 19. 



MiiMlIa of l,yftiot^quiU(f mai'ttlafa, 
F«i Ifttfi uig »*t*f p 71.) 


6. It has already been pointed out (p, ;J9) that the presence 
upon the hinder part of the lieadof Malacostraca, Osti>icoda, and 
C'opepoda of apj>endages not greatly modified from tlie assumed 
primitive type (text-figs. 13-21) justifies the surmise that in the 
o!*iginal ci’ustacean the series of similar limbs exteude<l further 
foiward than in Branehiopoda. Probably it resembled that of 
the Trilobita in including all the appendages behind the anten- 
nules, but comparison of the maxilla of the Decapoda with the 
pygidial limbs of THarthrm suggests that there was less unlike¬ 
ness between the extreme members than in that genus. Each 
appendage was no doubt cajiable of being used for swimming, for 
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t ie mini,m]Hli(,n of tooil, an.l fo, us,,ir .tion In „<pnt 

CiUHUcea lio«ev..,1lH>si)((i.l,A,(„>not (,,(unof (I,. l,n.l,s f», 

etch of thest. i.iiKlmus, no.) to. . iooKl, ,o„tul «,il, In.j,.. 
bouits, toiuh as 01 tlio si.listiatiiiii, has cnHsptl ll.im to 


lexi (igiiif JO. 



Te\t-fi"iiie 2 J. 

"^levt hg' JO Ma\i]l¥il( <»t ( tlat trt s]> 
„ JI Maxillult ol C t/p) ts sp 
Foi Icttenii}? «ee p 71 


dopjiit 111 Miiious duerlTOTiR fiom the type Those which were 
Hpecially adapted foi hwiiiiining becjame biiauious*, those Jor 

* Tbid cbatigv mnat have taken place more than once It is nlieuh estalihslnd, 
for instance, in the autenme ami lanal mandibles of vaiious Umiuhiopoda wlmh 
show no trace of it in tbeir othei litnlm^ and it is well dm loped upon the abdointu 
of the Nehaha^ while it i« still bat incipient m the thoiax llio Comho‘<trH(a 
(text'fig. 5), whose truiikdiiiihg are almost biramous, show how ta>*il> that pomhtion 
LAii arise hy an ulteiabou m tin piopoitious ot the paits of the limb 
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mastication developed the gnathobase with or without some of the 
other endites, those for respiration the epipodites, and those for 
contact with large objects the main axis. Generally speaking, the 
limbs which in the adult are adapted to other functions than 
swimming are in the larva (and were perhaps at one time through¬ 
out life) natatory, and retain in their later condition traces of the 
biramous plan, so that they may be regarded as belonging to the 
biramous type. In becoming biramous, the limb has lost its leaf¬ 
like character. This has in all cases befallen the antennie and 
mandibles, which, precociously adapted in the Nauplius to swim¬ 
ming, never exhibit the primitive configuration. On the other 
hand, the maxillas almost invariably retain a good deal of resem¬ 
blance to the phyllopod prototype, probably because their position 
makes it impossil)le for them to be of much use either as jaws or 
for swimming. The trunk-limbs of Branclnopoda are pliyllojKxl, 
and show in some detail the features which it is necessary to 
attribute to those of the ancestral crustacean ^; those of the 
other groups are biramous t, with the exception of the thoracic 
appendages of the L(‘ptostiiica, which exhibit various degrees of 
transition from the phyll(»pod to the biramous condition. 

* The lobes of the truiik-lunbs of Bniiiehiopoda (text-li^s. 3 6) are exc«H*(lingly 
difficult to homolof^fizc It sihjuih, for nistaiiee, ciuite possible that the Auostraca 
have Tio duhelUiin, and that the structure known by that name wbicb is jointed to 
the end of tlicir limbs conespondH to the so-called last (sivth) “endite” of Ajms and 
Limnadia, If ho, howev(»r, an additioiial eiulite nuiHt be inteicalated into the aerios 
in Auostraca or excalattnl from it in Notoatrara, tor in the former jfronp there are 
six of thcHe lobes before the terminal Htriictnre in question, but in the latter only 
five. The facts of inenstic variation would explain this discrepancy without 
difficulty, but the actual solution is probably indicated b> the presence in Jptoi, 
though barely in Leptdurus, of what looks like a vestiifial endite, standing in tlic 
gap between the first and that which has b\s‘n regarded as tl»e second ol tlu* series. 
This little lobe bears no bristles, but the section of the axis opposite it is defined by 
lines of soft cuticle, such as those which mark out the segments of the other endites. 
If there be here a true tuidite, the series in Apun eoi responds witli that of Anostinca. 
Lepidurua must then be considered to have lost the second endite (though not its 
segment), and in Idmnadut it has p«*rhap8 fused with tlie third. It is true that 
this hypothesis is open to the objection that it brings the opipodite ojiposite the 
third endite, but such a displacement presents no great difficult.\ in view of the 
vestigial nature of the supposed swond H<»gment, which does not reach the outer 
edge of the limb, and ot the fact that the epipodite is attached not wholl.^ to the 
third segment, hut astride of the articulation between it and the portion of the limb 
proximal to it. Again, the little process known as the "sulnipical lobe,’' present in 
Anun and BrnnekipuSt but barely or not at all represented in some otlier gi’iiera, as 
Chinxiaphalus Aiid or may not represent the true end ot tlie axis 

of the limb. If it does not, then the apex must Iw the so-called last endite. Tins 
(if the above conjecture with regaid to the flabellnm of Anostraca be true) is ahva> s 
an organ auiffeneritt separated bv a more or less distinct joint troni the rest ot the 
limb. In eitner case, the condition of the apical lobe in the Branchipoda is 
abnormal as compared with that which it shows in the larval maxilla of the 
Deoapoda and in TriaHhrut, which in this respect probably more nearly reprasont 
the ancestral Crnataeea. To judge from the thoracic limbs of Nehalia (text-fig. 0), 
whose end-3oint differs stronglv from the rest and is Hindi more sharply articulated, 
the appendj^es upon the trunk of the phyllopod ancestor of the Malact>8trHcu must 
have resembled those of the Br^nchiopoda in respect to the apical lobe. 

t The limbs of the Trilobita (text-figs, 6, 7) present an interesting pniblem in 
that, while the)* are undoubtedly bimmous in the sense of consisting of two subeqnal 
rami upon a common stem, their ** exopodites ** are inserted in a different position 
from those of recent CrustaeSa or from the ffabdla of the Branchiopoda. Tlie 
** eudopodite ” of the pygidial limb (in TriarthrMt) is dearly comparable with the 
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7. The relation of the parts of the biramous limb to those of 
its leaf-like forerunner may bo elucidated by a study of actual 
phyllopod appendages. Jt would seem that the flabelliirn is 
represented by the exopodite, and the main axis, ending in the 
apical lobe, by the protopodite and endopodite. Jn regard to the 
exopodite, the evidence of the Leptostraca, in which it is datteued 
and bears just the same relation to the other parts of the limb as 
the flabellum, is too strong to be set aside witliout more eoii- 
vincing reasons than have l>eou adduced. Theories which 
disregard this consideration de|)f‘nd uj)on the precarious support 
aftbrdetl by a compaj'ison of the arrangement in various eases of 
the endites. These structures, however, are very variable and 
difficult to homologize, and in particular those of the maxilla, 
wliicli in adult reptant I)ecapo<la appear to suggest that tlie fifth 
and sixth emlites have liecome endopodite and exopodite, liave in 
more primitive members of the same group a (pate difierout 
aspect, which sup{)orts strongly the tlieory stated above. The 
larvHj of various Oarides, as, #or instance, that of PahemonHes 
(text-fig. 18), show at the base of the endopodite of the maxilla, 
in the region of the ischipodite, a distinct fifth eudite. In other 
cases, as in Anuocaria (text-fig. 17) and PencBtis (text -fig. 16), 


axji of the pliyllopocl limb, and m bha|><* mou‘iH*ail> resiMnbles th(» larvnl maTiHii 
ol a Decapod than the trunk-hinb ot u Dranchmpod. It leaiarkulile only for tho 
comparatively vuiimportant facts that the legnm of the thud and fourth enditoM, 
instead ot forming a aiiigle joint (the hasipixhte), is dnnled by an articulation int j 
two. each ot which boars one endite, and that l)e>ond the touvth endite the Inni) ha« 
hut tour segments, instead ot the five vkhnli the mu\ilia (d iUrafasfns (text-tig. 15) 
indicates Ub the full complement ot the coiresponding legioii ot the deeapod limli. 
It does not weeui impossible that an adilitiunal segment may oNentuaUv be 
di^icoveu'd at the end of this appendage. The eonditions are none too clear in 
Heecher’s modid. Tlie “exopodite,” howeier, stands niion the segment of the 
second endite, not upon that of the thud and fourth. ProbnMj tins indicates that 
the structure here called the exopoilite is not homologous with that to uhich the 
same name i« applied in recent C’lustacea, but is a iiKHlified epipodite. Jn that 
connection it is iiiteiosting to note that llcecher attubutes to it a uspiratory 
function. Jf the foregoing theory beconect. the thoracic limbs ot Tnlobitu pioen't 
a very remarkable analogy to those of Deeapoda, consisting as thej do of a suh- 
cjlnidrical, sexen-iointed axis with a complex respiratoiy structure borne on the 
outside near the base. Unlike the podohranchs of the Deeapoda, however, tlie 
epipodite of the Trilobita “ coutrues a double debt to pay” as gill and “exopodite.’ 

The foregoing interpretation of the limb of Triarthrns receives very inter* sting 
support from the arrangement of the parts of the m<‘so8omatic appendag<*s of 
Ijtmulus. Her** the axis bears on its outer aide thiee broad exiles, separated from 
it and from one another by sutures to which corresiwmd notches on the edg** of the 
limb. (The first exite of the gill-bearing limbs is, upon its anterior face, divideci 
into about a dozen strips by lesh-niarked sutures, ot which only two remain in the 
genital operculum.) That part *it the axis winch liears the first and smnid exitos is 
iinjointc*d, but the third is attaidied to a well-marked segment, and heiond this tw’o 
fi*ee joints form the apex of the limb. The first and second exites are crossed 
obi qiiely upon their hinder face by the gill-lamellae. It it* pietty clear tliat they 
are epipodites, and a comparison at once suggests itself bi'twe<*n them and the \erv 
difierently shaped “exopodite” which bears gill-lamella* in TriaHhrus, 'fhe third 
exite in Limulutf sharply distinct from the second, is no doubt the exopodite. 

The supposed biramous mouth*parts of Iiisecta are not so in reality, and 1 take 
this oppoitunity of retracting the view 1 have expressed on that point in iny 
‘ Manual of Zoology * (London, 1913). The lacinia and galea are, I now believe, 
the thii’d and fourtii endites, and the palp is the endopodite, 

pRDC, Zooh, Soc, —1917, No. IV. 


4 



50 MR. L. A. BORRADAILIB ON THIS 

thin k succeeded by a sixth ami a seventh, while in Cerataspi$ 
(text-fig. 15) the endopodite bears four eiidites, making eight 
altogether, besides the apical lobe in the position of the daotylo- 
podite. In the last two cases it is clear that the endopodite 
represents the whole distal part of the limb, and not, as has been 
supposed, the fifth or sixth endite only. 

For a detailed comparison of the jointed stern formed by the 
protopodite and endopodite of the biramous limb with the endite- 
l)earing axis of the phyllopod appendage, it is necessary to find 
some fixed point of correspondence between members of the two 
series, ft would be natural to look for this at the base of the limb, 
but the development of Pena*iiH and other Decapoda, during which 
the basal joint of the appemlages of the thorax recedes into the 
siile of the body, is n warning against the use of such a method. 
On tlio other hand, the differences in the tot il number of endites 
in different limbs makes it useless to start a eomparison from the 
distal end. The e})ipodites vary in iiumiKa’, and their homologies 
are doubtful, so that tlieir points ©f attachment afibrd no reliable 
el lie. There remains the flabellum-exopodite. It is unfortunate 
that the uncertainty which exists in regard to tlie homologies of 
t.he endites of Hranchiopoda makes even the seat ot the flahelium 
a doubtful point in that group, hut, as will be seen, what can 
be stated on tliis point is not without it** uses in confirming the 
evidence of other classes. Fn the Anastraca (text-fig. 4) the 
ftabellum is probably absent. In (Jonchostnica (text-fig. 5) it 
stands opposite the junction of the second and third endites of a 
series of six, but, quite possibly, these two members represent tlie 
third and fourth of the full series, the secoml, winch is present 
in the Anosti-aca, being in Noto>tvaca vestigial and in Conclio- 
straca either lost or fused with the third to form a single 
elongate lobe. Tu Notostracji (text fig. 8), where the whole axis 
of the linih is*more or less strongly segiuentetl, the llabellum 
stands on the segment of what may be the third or the fourth 
endite. hi the maxilla of the Mala cos truca (text-figs. 14 IR, and 
47) the situation is clear. Here the exopodite arises opposite the 
third and fourth endites, upon a region of the limb vdiich may be 
undelimited, as in most Decapoda, but which is often marked oft* 
more or less completely to form a segment, as in Leptostraca 
(text-fig. 14), Mysidacea, Ouma(»ea, Euphausiacea, and the decapoil 
larva AniaocnrlH (text-fig. 17). Wliere there is no exopodite, 
as in Iftopoda, Amphipoda, and Stornatopoda (text-fig. 19), a 
segment with two endites is found in the same position on the 
maxilla as on tlwit of the onlers in which the limb bears an 
exopodite. The maxilla of Calanm (text-fig. 13) agrees remark¬ 
ably in structure with that of Malacostraca. Though it has no 

^ la the mAxilk of the Stomutopodn. the baftipodite is repreneated upon the 
outer side of the Uaib by a Hiasrle aclerite, but the eagineat of the third endite is 
different iated trom that of the fourth by the posseesion of a sclerite of its own upon 
its binder face. The structure of this rather puastiiif? limb is elucidated in text- 

19. It is interesting to note that the maxillary gland o)>ens on tlie second 
joint, like the anteunary gland of Mysidacea ami Amphipoda. 
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exopodite, there may be found in its proximal half a double 
segment bearing two endites. At first siglit, the ondites upon 
this segment appear to be the second and tliird, but the length 
of the segment which precedes it, and the i)Ositioii of tlie endite 
upon the latter at its distal end, suggest at once that that is 
also a double segment, that here, as in Carides, the first endite 
hfis been lost, and that the second double segment therefore bears 
the third and fourth endites and is the basipodite. This 
impression is stT*engthened by the fact that beyoml the segment 
with two endites there are five simj>lo segments, as there are 
beyond the endites which represent the basipodite of Cerataspis 
(text-fig. 15), which, since in that respect it agrees with the 
thoracic limbs of IVIalacostraca, may be taken as indicating the 
original number of segments in this region in Iho nialacostracan 
maxilla. In the maxillulo of Ctdanns (text-fig. 20) the first 
endite is carried upon a fairly distinct segment, Imt the second, 
third, and fourth lie upon a region which is undivided save by 
an incomplete constriction, which marks off'the distal portion of 

Text-figure 22. T<‘xt figure 2:1. 




MHxilltilf* of Lepas «p. 


MaiiilihU* of Lojyniurus sp. 


it, where the fonrtli endite and Ihe t‘\opodife are borne. The 
nmxilliped of (*fthnnts (text-fig. 11) has a very short basal 
segment bearing the small first endite, a long sec'ond ^egment 
Ixvjring the second, third. au<l fourth emlites, and six distal 
segments, which is one more than might-be expected, Meristic 
rearrangement has j)i‘ohahly l>een at work in this portion of the 
liinh*. The ma-xillule of Ci/jn'ia (text-fig. 21), wliich curiously 
simulates the maxilla of ('aritles, seems, like the latter appendage, 
to have lost the first endite. Jf that be the case, the exopodite 
here stands opfw»site the third and fourth eudites. The thoracic 
limbs of NehaU(9 (text-figs. 8, 9), though they present no endites, 

• An increase beyond the normal of the number of joints in a crustacean limb 
may take place in three wave : (11 by the aunuUtion of tlic unsegmented apex of 
either branch of the limb to form a ** flagellumas in aiitennm, thoracic exopodites, 
and pleopoda of Malacostraca, etc. Three faint annulations upon the apical 
segment of the maKilla of Calanui are probably of this nature; (2) by subdivision 
of a segmont, as in the carpopodite of various Carides; (3) by resegmentation of a 
limb or of part of it, as probably in the maxilliped of Cafmtus. 
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are instructive in regard to the segmentation of the phyllopod 
limb. Here the number of the segments which are formed in the 
endopodite varies with the limb and with the age and sex of the 
individual Nearly always the four distal segments can be made 
out, and often a fifth is to be found proximal to them, leaving a 
long basipodite, which is always clearly marked off from the coxo- 
podite. Across the basipodite, distal to the exopodite, there 


Text-figure 24. 




Text-figure 25. 


Text«fig. 24. Mandible of Calanua Kp. 
„ 25. Mandible of ip. 

For lettering see p. 71. 


occasionally appears an additional joint, the faintest of the series, 
indicating the double nature of the segment 

* It is perfectly true that most of these segments are without muscles, but from 
that it does not follow that their evidence may be disre|^T<led. Pi’obably they are 
vesti^al, having loet their endites, and net, as where the fimb becomes subcylinurical, 
acquired a value of their own. The division of the basipodite probably occurs also 
in Anatpid 0 » 12), where, in the anterior thoracic limbs, the endopodite 

appears to contain mx joints, but is flexed between the third and fourth of these, 
not between the second and third as in the £ucarida. It seems likely that the first 
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It appears, then, that the flahellum-expodite, whicli in the 
iinjointed limb arises opposite the third and fourth endites, is, 
when the appendage becomes jointed, generally borne by a double 
segment, representing those of both the lobes in question, but if, 
as occasionally happens, the two components of this segment 
become distinct, the exopodite may be found either upon the 
proximal of them {^A^^ehalia etc.) or upon the disbil (inaxillnle of 
Calanu8^ Notostraca ?). Thus in the axis of the phyllo})od limb 
the region of the third and fourth endites corresponds to the 
basipodite of the biramous limb, that of the first two endites to 
tlie rest of the protopodite, and all that part which lies beyond 
the fourth endite to the endopodite. The doubleness of the basi¬ 
podite makes necessary certain terms for the distinction of its 
parts. Its tw’o components may be known as the prohaaipodite 
and wetabasipodite^ and when either of these alone acts as the 
basipodite by bearing the exopodite, it is a heinihasipodiie. In 
contradistinction to this the complete double joint may be called 
the spmhasipodUe, 


Text-figure 26. 



Mandible of Lepa$ sp. 


Text-figure 27. 



Mandible of Nehalta «ip. 
Foi' lettering P* 


In the proximal part of the branchiopod limb, the most per¬ 
sistent of the opipodites stands opposite the second endite. ih« 
segment to which these structures belong is the coxopodite. If 
other epipodites (pro-epipodites) he present, they s am “ 
region of the gnathobase. This region is the so-called 
or “ pleuropodite,” which may or may not have origma y 
as a free joint in every biramous limb, but has now neai y y 

Mgment sftM- that which bear, the 

the second division of the basipodite, or, as it may be ca , in 

If thTte «, th. auction ariae. whether the 

Fericarida, whose thoracic endopoditee alec are fu,ed 

«.d fourth ioint..._But in that caae teeir CbleT‘rJ^Sd“rt“-c.ned 




54 


HR. Xi. A. BORBADAILB ON TBX 


disappeared, either by fusion with the trunk or with the second, 
joint, or perhaps sometimes by excalation. 

The fifth endite and those distal to it belong to that part of the 
limb which stands beyond the attachment of the flabollum, and 
represent the endopodite of the bimmous limb. The maxillaj of 
Cerataspis and lai-val Nataiitia (text-figs. IS-IH) seem to show 
that each of these endites is borne upon a portion of the limb 
which represents a single joint of the biramous appendage, and 
that the apical lobe is an unsegmente<l distal region of varying 
extent, corresponding to the dactylopodite and any adjacent 
segment or segments not represented by an endite. 


Text-figure 28. 



It is fair to assume that all these relations existed in the 
primitive crustacean appendage, and that the latter gave rise to 
the biramous limbs by a transformation in which the axis of the 
limb became jointed in the way indicated, the endites in great part 
or altogether disappeared, and the flabellum approximated in shape 
to the distal part of the axis and came to stand side by side with 
it at the end of the third (or, if the precoxa were not separate, 
the second) joint of the limb. * 

8. With the original phyllopod limb, thus reconstructed, the 
jaws of Mf^lacosti*acH |n«y be compared as follows:—In the 
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mandible, lioinologues must Iw found for the molar process, tlie 
incisor process, and tlie palp. The molar process pretty clearly 
represents the mandible of the Brancliiopoda, and thiough that 
the gnathohase of the phyllopod limb. The grinding-surface of 
the mandible of (Vth'ocfphaUm (text-fig. is covered by two 
comma-shaped patches of tine ridges, each ridge consisting of a 
row of tubercles, which perhaps represent tlie rows of stout 
bristles upon tlie end of the gnathobases of the trunk-lirnbs of 
Nokistraca (text-fig. 28). In place*- the ridges bear some hairs. 
The commas are reversed, so as to fit against one anotlier, and 
one patch is iiarrow'er then tlie other and composed of coarsejr 
ridges. In view of its structure, position, and function, there 
can be little doubt that this organ is a specialized gnathohase. 


Text-figure 29. 


Text-figure 30. 



End view of maxillule of hepas vp. End Mew of uuniditlc* of Chtrocephalus *!p. 


Two sets of ridges, very similar to those on the mandible of 
Chirocephalus, may he recognized at the end of the molar process 
in Nehalia (text-fig. 31), though here one is of less extent than 
the other, and seems largely to have been i-ejilaccd by I’ows of 
delicate hairs. Fine ridges, as may be seen in the figures given 
by various authors, exist also upon the molar processes of various 
Malacostraca {Anaspides, Gammartts^ etc.). In the Dccapoda a 
crescentic or comma-shaped set of serrated ridges is often present 
(text-figs. 32, 43), with or without patches of hairs and gmnules, 
though they tend to disappear, and the molar surface is often 
broken up into a small number of large lobes. The ridges vary 
greatly in width, degree of salience, and serration, but are often 
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much like those of Nehalia (tearfc-figs. 38-43). Clearly, we have 
hex'e the mandible of Chirocephalm in proces* of further evolution. 
The homology of the incisor process is more puzzling. No trace 
of it can be found in the Kntomostraca. in Lepidurua (text- 
fig. 33) the end of the mandible, instead of being oval as in 
Chwocephalus, is elongate, tapering to one end, and slightly 
curved. It is crossed by deep ri<lges, few in number, and marketl 
each by a few coarse tubercles. The narrow end stands away 
from the rest, bears three or four teeth instead of the ridges on 
ihe wider part, and somewhat suggests an incipient incisor 
process, but this is at the hinder end of the organ, whereas the 
incisor process of Malacostraca is anterior. It seems likely that 


Text-ligure 31. 



End vfew of mandible of KehaJux <ip. 
For lettering sec p. 71. 


the bjting-surface of the mandible of Notostraoa represents one 
of the two sets of ridges found in the same position in Chiro* 
cephalua. In Calanua (text-fig. 35) the condition is not dissimilar. 
The biting surface is narrow, elongate, tapering towards the 
ends, especially towards the hinder end, and crossed by coarse 
ridges, variously tuberculate. At the anterior end stands a 
structure which at first sight a little recalls the incisor process, 
but in an end view of the mandible this is seen to be only the 
first ridge, removed a little from the rest and connected with 
them by a flange. The mandible of Cypria (text-fig. 34) is of 
the same type, hut the anterior ridge is less outstanding and not 
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finn^ifed to the next, the ndge.s are more regular, the valleys 
between them hear spines, and at the liinder end there is nrd, as 
in Cdfaum, a single ]on^», fringed spine, hut a pair. Trohaldy 
the biting-HUrfaees of the mamlihles of Calmius and Cyjyris are 
homologous w'ith one another and with that Lejndnr hb. The 
mandible of Leynn (text-figs. 2f>, 3()) is a very different atrnetui-e, 
thin, with a sharp, toothed edge, and in side view very snnilar 
to the incisor processes of certain Deaipoda. It is crossed near 
the base by an articulation, and it seems possible that its toothed 
edge represents, not the gnathobase, but the second endite. On 
t!)e oth(»r liand, the inaxillule of the barnacle (text-figs. 22, 29), 
which np]»ears to be built on the same plan, is of a fair width at 
the end, and crossed by short ridges, each bearing a row of fi\e 
spiiies, so that tliis liinh forms a sort of transition from the 
ridge<l condition of f 7//>r/'s to thatof Lepaa. Ihdess the mandible 
of the harnacles lie homologous with the incisor proccKs, the latter 


Text-figure 32, 


% 


Kint \H‘\v of inandihlo of Defmocaris, 

For Ictteinig^ se»* p. 71. 

is a structure peculiar to the Malacostraca, aTid not to ])e found 
even in rudiment upon the mandible of any otlier crustacean. 
Two modes of origin can he suggested for it. It may be regal’ded 
either ns an outgrowth from the gnathobase or as representing 
the secotid endite. On the whole, the latter is the more plausible 
view. P>om its first appearance in Nehalia (text-figs. 27, 31) 
this process 1ms a knife-edge, quite unlike the ridged surface of 
the molar process and its homologues, although it often comes to 
hear a row of teeth. As has been shown, there is no trace in 
phylogeny of its origin from the proximal part of the limb, and, 
though in ontogeny (as, for instance, in that of Peiicpns or the 
Htomatopoda) it and the molar process may originate from the 
same simple precursor, this is no more than the differentiation, 
in the course of development, of the rudiment of the appendage, 
and happens also in the case of the palp. If this view be coirect, 
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the basal joint of the mandible of Malacostraca corresjKmds to 
the fused precoxa and coxojKidite. ^’hose of BranchiopcxlH 
represent the precoxjv only, the rest of the limb having dis¬ 
appeared. The basal segment of Copepoda, again, corresponds 
to no more than the precoxa, the coxopodite being represented 

Text-figure 33. Text figure 34. 



Text-figure 35. Text-figure 36. 

Text*fig. 88. End view of mandible of Lepidums sp. 
,, 84. End view of mandible of C^>rf> sp. 

„ 35. End view of mandible of Calamit ep. 

„ 86. End view of mandible of Lepat ep. 


by the little segment between that which bears the biting-edge 
and that upon which stand the exopodite and endopodite in 
Calanus (text-fig. 24). In 06tracoda(text-fig. 25), it would seem, 
the coxopodite must either have been excalated altogether or 
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have fused with one of the adjoining segments. Tlie mandibular 
palp represents the remainder of the axis ot the limb. Its first 
segment is nndoubtetlly the hasipodite, though there is notliing 
to show whether it is a Voniplete symbasipodite. Often a joint 
divides the remainder into tv\o pai fs, but these cannot be regarded 
as coiTesponding with any of the normal segnuaits of the 
endopodite^. 

The mandible of t}»(‘ Cinstacea is an exceedingly complicated, 
varied, and interesting organ, }a*es(ntiug many ju-oldcans and 
worthy of a great deal more attention than it has icceived. 

Text-figuj-e 37, J’ext-figuve 39. 



Text-figure 38. 


Text-6g. 37, Left iiiniidible of Leatider so^rahts. 

„ 38. End view of molar process of the same limb, 

„ 39. End uew of li^ht mandible of Leander sermtns. 

For lettering see p. 71. 


The laciniae *of the nialacostrncan niaxillule (text-fig. 46) repre¬ 
sent the fii-st and third endites. This is suggested, though hardly 
proved, by the condition of the limb in Kehalia. Hansen has 
ehoivu that in various other genera the laciuiae belong to the first 


• G. W. Smith (Q. J. M. S. Hii., iii. p. 606, 1000) dflscriWs a mandibular palp 
in TaniMtpida which would be quite unique among ™ tbilf 

Malacostraca, having fonr joint* and an exopodito. 1 am iinable to confirm Una. 
All the gpeciroena m the Britiah Muecum have three jouita and no trace ot 
exopodite* 
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and third segments. In many Decapoda, as in Leander (text- 
fig. 46) the same fact is clear upon careful examination. 1 shall 
call the processes in question the timer and outer lacinice* The 
outwardly-directed lobe which is often present upon the first 
segment has been regarded by various authors as the exopodite, 
and the conclusion drawn that the part of the limb proximal to 
the basipodite is lacking. It is hard to see upon what evidence 
this view can be based. Tlie exite is much more easily inter¬ 
preted as a proepipodite. It is represented in Leander by a hump 
upon the base of the first endite. 


Text-figure 40. 


Text-figure 41. 




Text-figure 42. 


Text-figure 43. 


Text-fig. 40. End view of left mandible of Conchodjfteg tridacnee, 

ff 41. End view of left molar procesA of Periclimenes spini/erus, 

„ 42. Oblique view of end of right molar process of the same species. 

„ 43. Same view of right molar process of Saron marmoratua. 


The two cleft lobes usually known as the “lacLni»” of the 
maxilla (text-figs, 14-17) are each equivalent not, as has some¬ 
times been supposed, to one of the elementary segments of the 
limb, but to two, and thus they together represent the first four 
endites of the primitive limb. This interpretation is strongly 
suggested by such appendages as the maxillce of larval Penseides 
(text-fig. 16) and especially by that of OeraUispis (text-fig. 15), 
and is not contradicted by the fact that articulations are often 
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not developed between the first and second or between the third 
and fourth segments—as, for instance, in isocam (text-fig, 17), 
which is an instructive case of this condition. The first endite is 
frequently absent, whether or not its segment be present as a 
separate entity. In the Peracarida, the number of endites is 
generally reduced in this way to three (or fewer, if another of 
them be absent), though tlie Mysidacea at first appear to form an 
exception. In Myslsy however, closer examination reveals a con¬ 
dition which may be described as follows. The edge of the se(‘ond 
segment proximal to its endite is rounded, meets the base of the 
oiidite in a notch, and bears a row of bristles which is eontiniie<l 
from the notch across the origin of the endite. The notch forms 
an outline which simulates the cleft lobe foi-med in Eucarida by 
the first two endites. If this suggestion be correct, the Mysi¬ 
dacea, liike other Peracarida, must be regarded as having lost the 
first endite of tho maxilla. In Leptostnuia (text-fig. 14), Anaspi- 
<lacea, Stomatopoda (text-fig. 19), and typical members of the 
Eucarida (text-figs. 15-17), it is present. The degree to which 
the first and second, and again the second and third, endites are 
associated to form cleft lobes varies, and is highest in some 
Decapoda. I shall allude to these double structures—the so- 
called “laciiiiaj” of the maxilla—as the first and second lobes. 
The first comprises the endites of the preeoxa and coxopodite, 
the second those of the basipodite. The fifth endite is often 
represented in tlte adult by a slight swelling at the base of the 
endopodite. J'he exopodite (scfiphognathite) is a little-mo<Hfied 
flabellum, and a small rounded lobe proximal to it in Eucarida 
perhaps re])resents the epipodite. 

In the first maxilHped of Decapoda (text-fig. 48) the tliird 
and second endites are distinct. The latter is often marked 
by a sliglit notch, which, however, is not likely to indicate the 
presence of the first endite, the precoxa being probably fused 
with the body in the thoracic segments of this group. In 
Anaspldes, as is shown by the history of the development of the 
gill-rudiments (text-fig. 12), the first and second endites are both 
present, and the basal joint carries also two epipodites, from 
which it would a 2 )pear that the juecoxa in this genus is fused 
with the coxopodite. The Peracaiida probably agree with 
Ana>spides in this resjiect, as they have two epipodites (oostegito 
and gill) upon the basal joints of the thoracic limbs. Endites 
may he present upon the endopodite of tho maxilliped in the 
Peracarida, as in My sis (and perhaps also in Gammarus^ but in 
the latter there is some doubt about the identity of the apparent 
ischiopodite which bears tlie endite in question : see footnote to 
p. 53). Knobs bearing bristles which sometimes appear upon 
the coxopodites of the second and third maxilliped of prawns 
(text-figs. 49, 50) may represent the second endite, and a similar 
knob in the sternal region at the base of the second maxilliped 
may be a vestige of the gnathobase. 
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III. 

1. The mandible of the Palmmonidas (text-fig. 37) is deeply 
cleft into two diverging processes, both directed obliquely towards 
the median plane of the hotly. One of these—the incisor process 
—is a thin structure, more or less ribbon-like in the Pontoniinas 
and Jhsmocaris (text-figs. 32, 40), but shorter and broader in 
Lmii'Ur mrratm (text-lig. 37). It trends, at its base, downwards, 
but curves inwards and at the same time twists its outer edge 
forwards, so that, while at its base it is nearly vertical, with its 
widtli transverse to the body, at its free end it is nearly horizontal, 
with its width longitudinal to the body. The other—the molar 
process -is stout and subrectangular in section, and slants dorsally, 
to end somewhat obliquely truncated on tlie median plane. In 
the Pahemonirw a delicate palp, usually three-jointe<i, stands oii 
the anterior side of the limb, at the base of and just dorsal to the 
incisor pro(!ess, along wliose outer edge it curves towards the 
mithlle line of the body. The only Pontoniinas which possess a 
mandibular palp are Ut'ocaridelki and Palminondla. Ju these it 
is two-join ted. 

3'he incisor process of Pontoniime usually ends in three teeth, 
the midmost of which is shorter than the others, but there are 
.sometimes more. Thus in (WalHocarlft japoiiica there are four 
Oil one mandible and five on the other, and in ConckodytcH 
trklacn(r (text-fig. 40) there are on cue side live, neardy equal, 
and ou tlie other six. In scrmi/tA? (text-lig. 45) there 

an‘ two large teeth, with on the right mandible one, and on the 
left two, smaller intermediate teeth. Jn D^Hmocarin fig. 32) 
there are four teeth ou the riglit and five on the left mandible, 
those at the outer ends of tlie row being luther larger than the 
others. Til eacli case the arrangement is not such that tlie b*etli 
of the two sides can closel}'^ interlock. The molar proi*ess of 
most Pahemonhbe (text-figs. 38-42) ends in a roiiglily square 
concave surface, around which is an incomjilete wall coin])()sed of 
from four to six projecting lobes. Some of these liave crp.scentic 
or horseshoe-shaped rims, with their open sides towards tlie 
middle of the process. Others are completely rimmed, but raised 
more on the outer side than on the inner. In Leander aerraUis 
(text-tigs. 38, 39) there are four sharply distinct lobes. The lobes 
differ a good deal in shape, and there is only a general corre¬ 
spondence between tho.se of the mandibles of the two side.s. »So 
far as this correspondence goes, it is not tlie mirror-likeness 
usually found in paired structures, but the two an*angements are 
reversed, so that there is a rough sort of inteiTcK'king. In 
/v. sm^ratus the lobes are only roughened in places. In the 
Pontoniinac one lobe, and part of the rest of the surface, bears a 
fur of bristles or is roughened by tubercles. Tiiis, 1 believe, is 
the last remains of the clothing of bristles found on the end of 
the molar processes of other Oaridee, such as the Alpheidae. In 
the primitive Palaemonid De»iiwcaris (text-tig. 32) the piwess 
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ends in a semicircular RUiface, wliicli bears a coinina-sbaped patch 
of senuted ridges. Sollainl, wlio called attention to the <liflevence 
between the molar surfaces of Denmocavia and those of other 
Palaiinonidie pointed out that these ridges also oe(MU'in the 
Acnuthephyridjc, and regarde*! them as a primitive feature. In 
this he is probably right, since, as I have shown, a sirniiar 
arrangement is found in Kehalki and certain Branchiopoda. In 
Aiiii^hiheU^m and some llippolytiihe (text-fig. 43) part of the 
surface is covered with such ridges and })art with bi istles, and 
lobes of various shapes are appearing. Wt* have here prohal)ly a 
transition from the ridged condition to tliat which is touiul, for 
instance, in Pontoniime. 


Text-figure 44. 



Text-figure 45. 

Text-fipr. it. Ventral view of moutli-parts of Id^atuh)' »ermtus aftei removal 
of ma\ilh)>e<ls, maxilla*, and leii maxillule. 

Text-fijf. 45.—I’lie same after removal of maxillules and parujinatlm. 

For lettering see p. 71. 

2. The mandibles lie (text-figs. 44, 45) in a chamber enclosed 
between the lips, the hood-like labrum standing in front of them, 
and the large bilobed inetastoma behind, while the swollen bases 
of the mandibles themselves close in the chamber at the sides. 


♦ C. tt. Ac. Bel dii. p. 013 (1911). 
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Tl^ere are two openings to the lip-chamber—a narrow median 
«lit between the lobes (paragnatha) of the nietnstoma and a wider 
transverse gap between the metastoma and the labruin. The 
incisor processes close the transverse opening, meeting in the 
middle line. The molar processes meet deeper in the chamber, 
jii4t under the opening of the gullet. 

3. In the maxillule (text-fig. 46), the inner lacinia, which is 
usually the narrower of the two, curves towaida the outer and 
is provided with relatively feeble bristles. The outer lacinia has 
very stout, yellow bristles aiui is probably the only structure, 
other than the mandible, which is capable of tearing the food. 
The endopodite is bifid at the tip. tlie proximal branch, which 
possibly represents an endite, being curved in a short spiral, the 
distal brunch nearly straight. The maxilkiles stand close against 
the paragnatha (text-fig. 44), the laciiiice of each oj>posed to those 
of tlie other across the median line, but not quite meeting them. 


Text-figure 46. 



Max’ihile of Leaiider serraius. 
For lettering see p. 71. 


The inner lacinia* are just l»ehind the cleft of tlie metastoma, 
the outer stand beside the cleft. The endopodite is dii'ected 
outwards and hooks its curved process around tin* outer edge r>f 
the paragnatbum, which has a notch to receive it. Probably 
this gives a purchase for the action of the limb. 

4. Jn the maxilla (text-fig. 47), the first double lobe has 
disappeareil and is represented only by a slight swelling of the 
eilge of the limb. The second lobe is of good length, but tends 
to become simple in the Pontoniinse, In this respect it is very 
variable, the maxillie of the two sides sometimes differing in an 
individual. From the frequent occurrence of reduction in the 
lobes of this limb in the Carides, it would seem that they are 
structures of no great physiological importance. The endopodite 
is of simple shape, tapering distally, and the exopodite (scapho- 
gnathite) varies in shape' and width with the giil-chaml)er, and 
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thus with the habit of body. The long bristles which fringe \ihe 
scaphogtiathite are feathered, which probably makes the oigaii 
more efficient in sweeping the gill-chamber. 


Text-figure 47. 



AltUilla of JLeamhr senahts 
Foi Uttenng sot* ]> 71 

Text 6gui(‘ 48. 



Fust niUMlhpod of Juander serratus. 
For lettoi in^r p 71 


5. In the first maxilliped (text-fig. 48), two endites—the 
second and third—are nearly always recognizable, and usually 
Proo. Zool, Soc. —1917, No. V. 5 
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Bepamted by a very distinct notch. The notch in the proximal 
endite, though less distinct, can often be made out. The endo- 
podite is simple with a stout bristle near the top, and often 
indications of a joint a little further down. At the tip of the 
exopodite a few small joints may be present and at its Imse on 
the outer side is a fringed lobe (lobe a of Boas) which varies in 
width witli the Ixxly and has perhaps some function in regard to 
the current which the sciiphognathite sets up in the gill chamber. 
Its bristles are feathered like those of the scaphognathite. The 
epipodite varies inucli in size, and its outer border is usually 
notched. 

6. In the second iiiaxilliped (text-fig. 49), the main axis 
consists of six joints, the basipodite and ischiopodite being fused. 


Text-figure 49. 



COX 

Second inaxilliped of Leander serrains. 
For lettering see p. 71. 


The last two joints are bent strongly backwards on the inner 
side of the limb, so as to lie parallel with the ischiopodite, an<l, 
owing to the backward (morphologically forward) growth of a 
process of the propodite on the outer (morphologically inner) side 
of the dactylopodite, the latter comes to lie along the median side 
of the former, instead of at its apex. Thus these two joints are 
compacted into a firm plate, which presents a long median 
margin, fringed with bristles, against its fellow of tlie opposite 
side. This is, 6f course, the typical caridean condition of the 
limb. The exopodite is obscurely annulate in the greater part of 
its length, and bears at the end a comparatively small number 
of true joints. The coxopodite carries on the outer side a simple 
epipodite (mastigobrancjh), at the base of which may be a gill 
(temideTy Urocaridella) or the vestige of one. On the median side- 
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of the coxo]) 0 (lite jij« knoh» w hicli h^ai s Inistlos, {in<l may repieseiit 
an endiie. A steinnl swelling whicli is soirielimes pieseiit nt tlie 
base of tlie (*oxopo<lite nn} i<»pies*‘iit a precoxal endite. 

7. The main axis of the tliiul maxilliped (tevt-li^, 50) consists 
of four or fi\e joints (fi\e iu Leamler and in rrocruufJAh^ tour in 


Te\t-fi^nre 50. 



'rimd uihmIIumhI ol Leander <<< rrafn*^ 
Foi letteuuK: see p. 71. 


most Pontoiuiim>X the propodite being always fused with the 
dactylopodite and tlie ischiopodite with the mevopodite, and otten 
also the basipodite with tlie isehiomeropodite. in wlncli case tlie 
iunotion is generally marked by a notch. 'Fhe coxopo.hte hears 
on the outside a snuj-ll rounded epipodite, and often fhe inside 
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a bristly knob which is perhaps an endite. The exopodite is 
obscurely annulate, and at its end there are usually a few longer 
segments which are sometimes true joints, but in other cases 
appear to be marked merely by a change in the width of the 
organ and the attachment of bristles, 'i'he iscbiomeropodite is 
almost always more or less curved, with the concave side towards 
the middle line of the body. It is ribbon-like and sho\\s in the 
Pontoniinfe a tendency to widen. The curving of this joint 
brings the last two joints near to those of the fellow limb, so 


Text-5guie 51. 



Vt*ntial MOW at mouth-iet^ion oi Ltiauthr all mouth-paits. 

I eiii^ in |)ld( e. 

that, \\bile the ischiomeropodites be at the sides of the mouth 
with a wide gap between them in \\hich the second maxillipeds 
are exposed, the distal parts of tlie limbs lie side b^ side in front 
of the mouth-region, A further eomplexit} in the arrangement 
of the parts of the limb is bi*ought about by the fact that the 
ischiomeropodites are twisted, so that the Eat surface of the 
appendage, which in its distal part is in a horizontal plane, is in 
the proximal par£ in a plane between the horizontal and the 
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vertical. This aiTangeiiient, combined with tlie presence* e>f a 
1‘ringe of bristles along the inner edge of the limb, has the etiect 
of forming a kind of basket below the month'region, walled in at 
the sides by the iachioiiieropodites and by the bristles which 
project dowinvards and inwards fi'om their edge^s. In LeamUr * 
♦there are bristles borne in u diagonal row along the ventral 
surface of the isehioineropoflite, and also upon ridges of the 
coxopodite, basipodite, and ischiopodite of the first h»g (text- 
fig. 51), wliicli complete the basket behind and below, l)ut these 
are less w’ell develo})ed or absent in Pontoniime. In front of the 
mouth, the distal parts of the third maxillipeds, with their 
bristles, afford a surface, horizontally placed below the antennal 
region while the appeiulages are outstretched, which })y bending 
can be brought ventrally under the mouth so as to complete its 
enclosure anteriorly. Tlie last joint often possesses along its 
inner side a thick brush composed of tufts of hairs more close-set 
than the bristles of the rest of tlie limb. This arrangement, 
which is particularly well developed in Leamler^ has probably 
some special function, Imt 1 have not ))eeii able to discover wliat 
that iniiy be. 

IV. 

1. It is not an easy liiatter to niduce Leaiidrr to feed at \ given 
moment, and still less so toobserxe what it is doing while it feeds. 
Tlie animal will not take food if it is not hungry, if it is languid 
owing to lack of aei*ation of the watei*, or if it is sufiering from 
shock, though sometimes it will feed surprisingly soon after 
violent ojiej’ations, such ns the removal oF limbs. 1 liave tried to 
observe the action of its jaws by means of a mirror, but without 
much success, ’’fhe best method is to fasten the prawn upon its 
back in a shallow vessel of sea water by means of plasticine. It 
will often fe€*d (piite freely in this position, and its jaws c*an easily 
he reached with a needle. When it is feeding, small ])articles of 
food may be seized by the ohelipeds of either pair, and by them 
conveyed to the mouth, wdiere they are generally received by tlie 
sc'cond maxillipeds, though sometimes they appt‘ar to be placed 
directly in charge of inoco dorsnlly placed structures, pro})al)ly 
the maxillules. A large morsel occasionally appears to be steadie<l 
by the legs of the second pair, wdiile those of the first tear off 
fragments and carry them to the jaws, but it is more often place<i 
as a whole wdthin tlie grasp of the second maxillipeds, which 
hold it in place while pieces are torn oft’it by deeper-lying organs, 
probably in the main by the incisor processes. In handling hidky 
masses of fooil, the chelipedsare assisted by the third maxillipeds, 
which bend back their last tw o joints for this purpose. The thinl 

* lu this genus, in which the bribtlcR of the third inaxilliped arc he^t ilevoloped, 
there inay be made out three bandH along the linil)—an inner, middle, and outer, 
perhaps corresponding to the marginal, submarginal, and lateral of the four series 
found by Claus in Nehalia (text-fig. 8, p. 42). Each band consists of a succession 
of little transverse rows. Towards the ends of the appendage the bands converge 
and become merged. 
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maxilliped^ are also capable by the same action of scooping up 
food and unaided conveying it to the second maxillipeds, between 
which they sometimes thrust it with their tips. During these 
processes the basket which has been mentioned seems to serve 
the purpose of keeping the food under control till it has been 
^ized by the second maxillipeds. These are ^ery important 
organs, and play an indispensaVde part in passing food to the 
mandibles. The animal can still feed if the legs and third 
maxillipeds have been removed, but if all the othei organs be 
left and the second maxillipeds cut away it is apparently incapable 
of taking food. The second maxillipeds have three piineipal 
movements. In one, the broad flaps in which they end open 
downwards like a pair of doors, and '^\ith their stout fringes 
gather up the food ; in another thev rotate in the horizontal plane 
to and from the middle line of the hotly and thus narrow or 
widen the gap between them; in the third the bent distal part of 
the limbs tends to straighten so as to brush foiward any object 
wliich lies between them. Frequently these movenients are 
combined. Once the food is past the portels formed by the 
second maxillipeds its course is haid to trace, but the following 
seems to be its fate. If it be small in quantity and finely divided, 
or very soft, it is abandoned to the action of the maxilliiles, by 
whose strong, fringed laciniai it is swept forwards and probably 
caused to enter the mouth through the slit between the paia- 
gnatha. The lacinhe can I»e moved separately, and the dilfeieiice 
between them, in shape and in the kind of bristles they hear, 
probably coiresponds to some differen(*e in function. If the food 
be bulky or tough, the second maxillipeds assist the maxillules in 
brushing it forw^ards tow^aids the incisor processes. The action 
of these latter is not so much a cutting as a process ot tucking 
the food into the lip-chamber bj- first backing outwards and then 
moving inwards and rotating upwards. No doubt, during this 
tlie food generally hndergoes some tearing, and when the mass 
of it is large, pieces have to be torn from it hefoie the} can be 
swallowed. The palp does not appear to take any mechanical 
part in the process of feeding. If it has a sensory function this 
is probably not of great importance, for the organ is present and 
absent in cl6sely related genera in many cases iimoiig Oaridea. 
Finally, to enter the gullet, tlie food must pass between the 
molar processes and doubtless be pounded by them as it goes. 
Their concave ends are usually found to be clogged w'ith a pasty 
matter. They must do their work very quickly, for the move¬ 
ment of the mandibles, as judged by that of the incisor processes, 
ceases veiy soon after the food loaves the latter. How swallowing 
takes place is not clear. Parker and Mocqitard suggest that the 
food of Decapod crustaceans is caused to pass up the gullet by 
suction from the crop (stomach), but, as I have shown elsewhei’e ♦, 
the case of the land hermit-crabs of the genus Coenohita throw s 

, • Gardiner’* * Fauna of the Maldives,' vol. i. p. 79 (1901)^ 
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doubt upon this explanation. It may be that the constrictor 
muscles of the cesophagus conduct the process. 

2. The first maxillipeds and the maxilla? probably take no very 
prominent part in manipulating the food. The feeble lobes of 
the maxillee are in incessant movement to and from the middle 
line as they are carried inwards and outwards by the action of, 
the scaphognathite. It seems not unlikely that their sole’ 
function is to regulate the motions of the latter. The large 
lacinia of the first maxilliped is a rathei* weak structure, with 
slender silky bristles, and is not strongly moved during feeding. 
Probably, by covering the lobes of the maxilla, it prevents tlumi 
from being clogge<l by the food. 

The part played by the paragnatha seems to bo a passive one. 

The labrum undergoes active movements, whose function is 
probably to aid in keeping the food under the action of the 
incisor processes. 

3. The exopodites of the maxillipeds are in constant raj)id 
motion, setting up by their activity a strong current forwinrds 
from the mouth. No doubt, this assi.sts in carrying away the 
exhausted water from the gill-chambers and the excreta of the 
green glands poured out at the base of the anteniijc. But it has 
also a significance in the feeding process. From time to time 
particles are l ejtHJted by the second maxillipeds, which kick them 
violently forwards, the distal parts of the third maxillipeds at 
the same time straightening so as to admit them to the outgoing 
stream, by which they are swept avray. 


Ej'plamUion of Lettering of the Te.HJigitres, 


1 -8, endite*'or the primary 

w hicli correspond to them. 

9, additional Rc^nient in the inax- 
illiped of Valanus. 

1 2 first and second lobes of tnaxilhi 

ot Docapoda. 

1 J/f.f firt»t le^ of Leander. 

1 nurp., 2 m,rp., 3 ma’p., first, second, and 
third maxillipeds of Leander. 
ap.^ apical lobe. 

a.r.y third or additional row of .seta* 
on thoracic limb of NehnUa 
ajT., axis of parapodiuni. 

5as., basipiMlito. 
h.is., busidschiopoditc. 
ft.wt., base of mandible. 
oar.f cari)opodite. 
co.r., coxopodite. 
difc.y dactylopoflite. 
rf.c., dorsal cirrus. 
tn.f endo)>odite. 
fjp., epipodite. 

e. r., evopodite. 

f. t flabellum. 

^., gill of fiolyclufite worm. 

papil hi for opening of maxillary 
gland of Stomatopoda. 
groove across paragnathum of 
I^ander. 


incisor process of mandible, 
i./., inner lacinia of inavillule of 
Malacostraca. 

isc.mir.p ischio-meropodite. 

Z., labrum. 

side lobe of labrum. 

Lr., lateral row of seta*. 
m., molar piocess of mandible, 
m.r., marginal row of seta*. 
wer^ inuropodite. 

11., note!) on paragnatbuin to 

i%ceivo endopodite of niax- 
illule. 

U.I., outer lacinia of inaxillule of 
Malucostj'aca. 
p.y paragnatbuni. 
p.tii., palp ot mandible. 
pr.c.r. precoxA. 
pr.ep., proi'pipodite. 
j;ro., propoiiite. 
pro.dac., pro-daetj lopodite, 
r., r,\ r.", ridges of segments of first leg 
of Leander, 

8. r,, second side row of seta). 

8., subapical lobe. 

C.C., ventral cirrus. 

so-called ‘‘exopoditi *’ of 
Triarthrus, 
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5. On the 8eo]<‘x in the (Jestode Oemis Ifiifliiergni, and on 
the 8j*ecies of that (xonns. By Fiiank E. Bkpdard, 
M.A., D.Se., F.li.S.. F.Z.K, 

[Receivetl December lo, 1916: Head Febniar\ (», ]917.j 
(Text-%ures 1-5.) 

Dnihin'sia Jimhrutto DicMiip 
/>. f.rponsa IVrncr 

The genus J)uthier(<ia is well known to us from the 

investigations of authors whose several eontnhutions are quoted 
laterhut there still reinain a few points to which attention 
lias not yet been directed, or concerning wiiich there is up to the 
present some dillenmce of ojnnion. 

Some little time since L Jiad the opportiinitv of examining 
living examples of the genus froifi the Nilotic Monitor, whicli 
enabled me to ascertain a structui’al feature which has (*scaped 
the attention of my predecessors -vei'y jirobably because tlieir 
investigations w’ere made upon preserv<‘d material only^ The 
Hcolices of several examples vveie in activ e movement, and from 
the apex of the scolex was seen to ])i*otriide a finger like process 
which cxjdored the surronndings. A more careful study of these 
living worms show'ed tliat theajiex of the scolex is occupied liy a 
circular pit, quite small likt' that of many species of Ichtlojoia'nia^ 
wiiich is appariMitly eversible. This }>it lies ])etvveen the ujiper 
extremities of the dorsal and ventral hothria, on a patch of 
integument which is not invadiMl by the hothria. Tlie area in 
question is more extensive than the pit which occupies its centre. 
Transverse sections confirmed the existence of this structure, 
wl>ich has not yet been described in t\w gvuui^ Jhithiersia, The 
pit is so small that it only appeared in two sections of one scries 
wdiich 1 prepared, and only in five, of another (thinner) seiies. 
And as these are naturally tlie very first sections of the series 
and very small in area, the apical pit might he easily missed, and 
possibly lias been. 

The two series of sections referred to were tmnsverse. T have 
also found the apical pit in horizontal sections through the scolex. 
In all of these it appears as a mere pit; certain special structures 
(text-fig. 1, s) were to be observed in the shape of xlelicate filaments 
ai'ising from the margin of the pit, possibly of a sensory nature. 
As to the protrusion of the entire apex of the papilla, I lielieve it 
to consist of the tissues surrounding the pit as it was too large to 
be a mere eversion of that orifice. But jiossihly the pit was also 
everted, a fact of which I am not able to speak wdth certainty. 
The apical pit appears to me to be of a sensory nature, and thus 

* Paire 76, footiiotefi. 
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perhaps does not bear any relation to the rostellum of other 
Oestodes. Related geneni belonging to the same division of the 
Oestodes (t.e. Pseudophyllidea) throw no light upon this question. 
It is true that an apical depression has been described in other 
genera; but where this has been carefully investigated it would 
appear to be produced simply by an apical fusion—or nearly com¬ 
plete fusion —of the lateral bothria. Thus, in Bothriomo't}ns*, the 
presence of a <lividing septum shows that the apical vertical slit 
is merely the abbreviated remains of the two bothria. Were the 
septum absent the homology of the depiession in question might 
be more doubtful; I therefore belitwe this apical sensory (?) organ 
to be new to the Pseudophyllidea. 

Text-figure 1. 


S 


A transverie section through the apex of the Bcolex ot I>uth‘ier$%a Jimhrtata 
Cf cuticle; «, apical beuse-urgau. 

While 1 found this structure in examples of Duthiersia from 
Monitor mloticus, 1 examined other specimens ot Ihfthieraia in 
vain. 

Two series of transverse sections of the acolex of specimens 
from Monitor hengalensis showed absolutely no trace of the organ. 
As these were much laiger scolices, the probability of my having 
failed to recognise the organ is thereby reduced. 1 have in fact 
little doubt that the apical pit is in those specimens quite un¬ 
developed, A comparison in other ways between the specimens 
from the two species of Monitors showed plainly that we have 
here to deal with two undoubtedly distinct species of Duthiersia, 

* Oholodkovaky, Annuaire Mua. Zool. de I'Acad. Imp. Sci. Petrograd, xix. 1914, 
j)i 520, figB. 6. 7. 
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This is liot a novel conclusion; but it is not acceptetl by the 
majority of recent writers. Perrier**^, the original describer of 
the genus, found differences in examples from different species of 
Monitor and recognised two species, \iz. J>uthiersia expanm from 
^Eastern species of J/on/ior, and D, eleyans from African. Perrier 
was .perfectly right, and tlie majority of his successors are quite 
wrong. I'he confusion of two distinct s})ecies is connected with 
various assertions witli regard to tlie form of the bothria in 
this genus. It will be necessary to clear up this confusion. In 
Z). e.rpauHd the form of the scolex is more spear-slia[)ed than in 
the other species, as is jdainly shown in PeiTie)\s tignves. The 
bothrium on each side is closed posteriorly and o[)ens again by a 
minute pore closely adpressed to the commencing stiobila, thus 
producing a tube-sliaped botlirinm open wddel}’^ in fiont and by 
but a narrow orifice posteriorly; this funnel-like arrangement 
has been justly compared by many to the tube-like botliria of 
Jiothridiam {Solenophorii>f), According to Perrier the same orifice 
exists posteriorly in J), eleyans, but at some distance latenUly 
from the fusion of the bothria wdth the strohihi. Monticelli and 
Crety t, who examined only examples of DnthiersUi from an Indian 
Monitor, confirmed the existence of the posterior pore in that 
worm ; and, infei'i ing its existence also in examples from Monitor 
niloticas from Perrier’s statements, united both these worms into 
one species under the name of Dnthiersia Jimhriata ; this name 
was given hy Ifiesingi to what he regarded as a species of 
Solenoplionts, though tabulated as “species iiH|uirenda.” Diesing 
made his ohs(*r\ations upon J^erriei s “species ’ J). eleyans. Just 
previously to the memoir of Monticelli and Crety, JAiho§ took 
the opposite view and denied the posterior orifice of the hothi iuui, 
but agreeil with the first mentioned authors iii regarding the 
Cestodes from all species of Monitor ns belonging to one species 
only, namely (of course) J). Jhnhriaia. This view' is accepted 
by Braun 11 in Bronu’s ‘Tbierreicli,’who, in defining the genus 
lJuthiersia, »lescribed the hinder region of the bothrium as “ nicht 
perforirt,” the italics being his own. It is true that in earlier 
numbers of the same volume Biauu acce)>ted PejTier’s siaiemeuts 
and even used his figures, but lat(‘r altereil bis opinion by reason 
of Lube’s observations. Still later Shipley * * § 11 re-asserted the 
existence of a [)osterior opening of the Imthria in specimens fj’om 
Monitor sidvator and M. henyfdensis, as did Southw'ell** “In 
Varanns spp.’’ llie latter regaixls as synonyms both of Perrier’s 
species. Klaptocz t+j however, in 190fi again definitely denied tlie 
existence of the posterior oiifice in the bothria of Dnthiersia from 

* Arcli. «U* Zool. K\j>6r. ii. 1873, p. 319. 

t M*‘iii. R. Ait. Sci. Torino, (2) \li. 1891, p. Jsl. 

t Wien. Ak. viii. 1864, p. 589. 

§ Verb. I)eut8ch. Zool. (lee. 1899. p. 48. 

n Klussen u Oidn. des Thicrreicla, Verni<'!>, Rd. n. AbtU. 1 b. p. 1989. 
f Spolia Z(*>1. f. 1903, p. 47. 

liec. lndi«u Mus. ix. pt. 1913, p. 281. 
tt Sitzuiip^b. Wien. Ak. cxv. 190(1, p. 133. 
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Monitor nUoticm. The latest statement known to me is that of 
Cholodkovsky who has defined J)uthier$ia by (inter alia) the 
fact that the “ Botliridia have the appearance of a funnel with 
blind narrow ends formed behind.’* This definition presumably 
implies the existence of only one species of the genus. 

The above brief resume shows that», while Perrier examined 
examples of Duthiersia from both the Nilotic and the Indian 
species of Monitors and asserte<i tlie existence of the posterior 
orifice of the funnel formed by the partial coalescence of the two 
lips of the bothrium in both of these, subsecpient observers based 
their results upon the personal examination of one only of the two 
alleged species; and also shows that there is a consensus of opinion 
that no posterior orifice exists in examples from Monitor niloticus^ 
while it is asserted to exist in examples from Indian Monitois. 
These observers finally appear, on the whole, to have concluded that 
their own observations, though made upon one set of individuals 
only (whether from Africa or India), applied to the others ex¬ 
amined by their fellow-workers, and that the genus Dnthiersia 
was definitely to be characterised by the possession or non- 
possession of these orifices according to each observer’s own 
discovery of fact. I have made myself an examination, as already 
stated, of examples of Duthkrmt from both African and imlian 
species of Monitor^ and I cannot see why the obvious difierences 
pointed out by Perrier liave not been tiniversally accepted. To 
these 1 have some fresh ol)servations to add which, as 1 think, 
entirely justify the position taken by Perrier. 

Perrier’s figures show the great difterence in the general form 
of the soolex in the two species, which is, moreover, much larger 
in D. expanaa than in 1), Jimhriata (as we must, of course, call 
Penner’s /). ehgans). I have already described the apical pit in 
D.jimhrhata^ which is not to be found in />. expan and 1 agree 
with other observers that the posterior aperture of the bothi ia 
does not exist in D,fitnhriata. I have examined several series of 
sections both transverse and longitudinal, and can find no trace 
of this orifice. In D. expama, on the other hand, it is exc(*edingly 
obvious though very minute. It lies closely adpressed to the 
commencing strobile to which the posterior end of the folds 
forming the bothrium are attached, instead of, as in D. Jimhriata, 
turning upwai'ds to be attached at a point much higher up and 
within the shelter of the lateml folds forming the l)Othrium. At 
the point of opening of the orifice the fused bothrial folds project 
laterally as a papilla upon the side of the strobila ; but tlie actual 
orifice is not upon the apex of this papilla, but upon its inner 
side. , There are other differences between the scolices of these 
two species of DtUhiersia. In j9. expanea, in tracing a series of 
sections from the strobila region fowards, the axis of the scolex 
is more sharply defined than in the other species. This is seen 
in transverse sections to be due to the fact, that the flaps of 

e 

^ Trav. Soc. Imp. Nat Fetrograd, xlv. 1914, p. 92. 
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tissue which form tl.e wails of the hotln i.i .lo not unite at their 
attachment to tlie axis, l)ut leave ii space hetweeu their inner 
terminations. In D.fimhriula, on tlie otliei- lian.l, the two walls 

Text-figure 2. 




Tran^ver»e sections throu^?li sn^Iex of (left-hand fijrure) Dnihkrs^a jxmhriata 
and (rightdiand fiffure) 1). escpaum, 

Wf walls of hothna; e, junction of these with the avis of the seole\. 


of the bothritim practically meet at theii* insertion (text-fig. 2, e). 
Thus, in both tran8vei*se and horizontal sections flie axis tissumes 
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a greater distinctness in />. expansa. This is also duo to the fiiot 
that in tlie Jast-Dientioned species the axis of the scolex is fovrq©<l 
from the me<lulla only (text-fig. .’1. a), wiiile in /J. Jimhriata the 
axis is apparently formed from both medulla and cortical layer. 
The point of difteience is further empJiasised by the more modified 


Text figure 3. 


Loagitudiiinl 80 ctio;i through scolex of JJtitftiersia ejrpansa. 

o, axis of aoolev continuous with medulla only of strobila region (w); c, cavity 
of hothrial groove displayed hero and there; o jiosterior orifice’of this 
cavity. 

structure of the axis in 1). ejr}}an$a, where it presents the appeaj - 
niiceof a more clearly (iefinwJ uetwoi-k, thesjmces being largely 
quadrilateml in outline. There is not this plain histological 
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diflPerentiation in /), fimhriata. Finally, in transver^o S(‘ction8 
through the bothiial canal up to its point of opening on to the 
side of the strobila, the same restriction of the hothrium to the 
cortical layer is to be seen very plainly; this is due to the fact 
that here the medulla is marked off from the cortex hy a thick 
layer of longitudinal muscles which is itself sharjily marked off 
both internally and externally. The tube of the Ixithriuin 
traverses the cortical layer (text-fig. 4, d), only pushing Iwck but 
not in any way taking up or invading these longitudinal muscles. 

T<'xt-%ure 4. 


cl rn 



V 


Tianh\(Mso soetioii posttiioi e\tuuiit\ ot stok\ of DnthnrHut t ipifnsa. 

d and v, doisal und vi'iitial botlriatoimin^ it nan<)w<.inal iii tlu'ioitual Irmt, 
till* evtenml orifiiv of « is shown, «i, loiigitiidinal must ulai la\ 11 dn uliii^f 
the coito\ fioni th^ niedullu, «, iiene-coid 

Another difference between the scoliceh of the two species 
affects the watei vascular system. In both the scolex is per- 
meated hy a network of these tubes which is very oh\ ions in 
sections bolh transverse and longitudinal. I am not able to give 
a detailed account of the course of these vessels in the scole\, but 
it is <juite clear that the number of tubes is much greater in the 
smaller species J),Jimbriata, ami that they are here of a smaller 
size than in the larger species D, expansa. We may now sum- 
maiise the characters of the two species as follo>As - 


den us DrTuiERSiA. 

(1) D. FiMiiRiATA Diesing. 

SolenophontHJimbriatm Diesing, »SB. Ak. Wien, 1854, }>, 589. 
Duthiersia eUgam Peirier, Arcli. Zool. Exp. 1875, ]>. 560. 
HodHex mwiller; hothna opening hy oontimioua anieroAateral 
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groove only; apical pit at extremity of ecolex; loater-vaecvlar 
oyetem of ecolex an abundant network of small Uibee* 

Hab. Monitor niloticus^ 

(2) D, EXPAKSA Penier. 

Jhiihiereia expanea l^errier, Arch. Zool. Exp. 1873, p. 359. 

Scolex larger ; bothria opening by oontinuons antero-lateral 
groove ami by separate posteriorly situated pore^ being thus funnel- 
sJuaped ; apical pit not present; water-vasadar system of ecolex a 
less abundant network of larger tabes. 

Hab. Monitor hengalensis and other Indian forms. 

It is quite possible that were these two species found in (juite 
different hosts (i. e. of different genera or families) they would be 
placed in separ'ate genera. The difference.s of the scolex are 
obviously large and important as these ditterences go among the 
PseudophyHidea. 1 do not, however, attempt this separation. 

In conclusion T desire to draw attention to a few minulue in 
the structure of the,scolex of Duthiersia which ha\e not been 
dwelt upon by those who have already studied the structuie of 
this genus. The stiobila near to the scolex is somewhat houi- 
glass-shaped in section, having a dorsal and ventral depression, 
and thus a bulging at Ihe two sides ; this is more marked in 
D.f/mhriata than in the larger species. The medulla is separated 
from the cortical layer by a sharply marked baud of longitudinal 
muscles wldch become fi'ayed out and thus end—as a distinct and 
circumsci-ibed layei at the junction with the .scolex. This layei 
is the same in both species. A ti’ansverse la}ei lying within this 
is to he seen in longitudinal section, })ut does not foim a (on- 
tinuous coating of muscular fibre • tbere is simpl> n slender 
bundle of fibies at the posterior end of each segment. I'liis la}er 
escaped my attention in D. expansa, where it cannot at an> rate 
lie so obvious as in the other Jhithierski, This state of atfaiia 
contrasts with what obtains m^iolenophorus^ l)ehe\ed t(» he closely 
allied to Duthiersia. In the former the longitudinal layer is very 
much thickei and with more scattered and at the same tin»e 
larger fibres, and the extent of the medulla is reduced. Jn tians- 
verse sections the strobile of Soleno 2 ltoru 8 conU*asts with that of 
Duthiersia by its stouter form and oval to circiilai outline. This 
thicJiening of the muscular layer in ^ohuopkorus is, no doubt, 
connected with the strong muscular supply of the walls of the 
bothiial tubes in this genus. But in Duthiersia., in transveise 
section, a thinuish layer of fibres is seen to exten<l along the 
projecting w^alls of the bothria and represents the constricting 
muscles seen in tlolenop>hoTuSy though diminished in importance. 
Within the bothi ial tubes of Solenophorus the liypodermic colls 
(subcuticular layer) are covered by a structureless stained (by re¬ 
agents) and slightly opaque cuticle, outside of which is a clearer 
but still rather granular yellowish cuticle of chitinous appear¬ 
ance, of which the outermost layer is stained by reagents. In 
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DuthisrsM tlie layoi- whicih is tlii-own off most, externally by tlie 
outerruoet layer lu the bothrial gixwve is quite ditferent. It is muc h 
deeper and greatly stained by reagents. It pro.serits (text-fig 5> 
the appearance of closely approximated plates, thinner towards 


Text-figuiv 5. 



Upper %ni‘e a section throujfli a portion of tin* wall of the bothrial tnfco of 
Motfiridium {Solenophorm) tneffacephahi. 

Lower figure a similar seVtion of DutJnerHia fmbriata. 
f, roombi'ane immediately lining: bothrial groove and sefnetod by (e) epithelial lining: 
between the tw'o lies another membrane, shown as a darker Hue. The difference 
of the outermost of the two membmnes in Duthiersia and Bothridiimn is 
clearly shown. 

Proc. Zoou Soc,— 1917, ISTo. VL 


6 
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the outside but reinforced by thicker bars. When the walls of 
the bothrium are closed upon each other there is absolute contact 
between the cuticular layers of the two sides. The appearance is 
totally different from what is to be seen in Soknophortis^ and thus 
presents a striking difference between the two genera. It should 
be added that in Bathiersia, as in Sole^iophorus, a second layer 
lies within the outer cuticular layer just described which is 
precisely like that of Solenophcrvbs. 
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6.—1. The Coleoptora of tho Family fouiul in 

Britain, with * D(\scrij)tions of two new Specie'^.— 
2. A new Species of the (^oleopteran oenii*^ CryjAat’- 
rht/ttrlnfi^ Tlli^er. By (’. *1. (\ ]\)()L, An^istant (^irator 
(^aird In^^eet Hoii^e 
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IiUrorhfction, 

It is well known that since at least the time of that eminent 
Fieiich entomologist the Ahlic Latreilh^ (IHOh), the Order 
Ooleopteia has been dnideil into major "loujis superior to 
fainilits. w’hich hare bteu based piincipally on aftinitus in tlie 
form ami oliaiactej* ot the antenna*, oi on tlie mimhei of tarsal 
joints. 

These ^o'onps constituted, as they }m\e been, ditleiently by 
ditfeient authorities and known by iliflerent nanu‘s, piesent 
anomalies ditticnlt to lecoiicile or exjdain. 

The famil> Oissidte jMellie (1848), whicli foims the sulijeet of 
tliese notes, is in its morphology one of tlie most anomalous of 
these constituents. 

It was included by the British authority Maisham (1802) in 
tlie genus rtimts L., and by Stephens (1839) in the family 
Bostriehidie l^each, and close to Auobinni F. 

Thus the family iiiaintained its position in the works of suh- 
secpient Biitish authorities among the Teredilia or Herrieornia, 
of which such genera formed part. 

In the latest general European list (Heyden, Ileitter, and 
Weise, 1900), the Cissidie have been placed after the Mjeeto- 
plmgidie among the Clavicornia, and as that arrangement has 
been followed by the most recent list of the Bntisli Coleoptera 
(Newbery ami Sharp, 1915), T propose to adopt it here as well ns 
the siiecific nomenclatuie of the family there used. 

Tlie Cissidie are fungivoi*ous, and may be found in various kinds 
of Boleti and Pohjpori on old trees and logs. , , - . 

Yeiy few species are attached to any particular kind of tungns. 

A piece of JSohtm from Godalniing once produced no less than 

* CainmunicKted by tbs Sbcebtabt. 

(r 
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seven species, representing the four genera (?/«, Eiineartkron^ 
Octotermms^ ami Rhopalodontus, 

At fiist one experiences some cUUiculty ki iianiing specimens 
owing to the confusion of species aiui tlie presence of in«ny im¬ 
perfect or immature examples in the older collections available 
for study and comparison. 

Oolour variation is a constant source of ditticulty owdng to the 
fact that it miglit be due either to simple aberration or to different 
degrees of maturity of the s])eciniens. 

The colour of the clubs of tlie antenna*, sonietiriies mentioned 
as a guide to the identification of species closel} ielated, must 
not he accepteil as i\ jeliahle charneler without allowance for 
vaiiation. J have studied great numheis of living specimens, 
from emergence from the pupa to nndonhted matin it>, ami the 
results of my investigations onahle im* to say in which of 
the species this ch.aiacter is regular, or the reverse. 

Any uncertainty or diflicnlty relating to immaturity mn\ he 
a\oided hy breeding and keeping the insects alive for sevm’al 
months. 

The breeding-process is very simple, and consists of gathering 
infested fungi, which may be kept in cai’efiil]\ labelled tins or 
jars in a cool situation, where the insects may d(‘ve]op nndei 
healthy conditions. A little damp Idotting-paper or peat wdll 
snpplv all the necessj^vy moisture, caie being taken that sntticieiil 
\eatilation is provided to pre\eiit mihlew. 

Most of the Hj)ecies are long-li\ed, and m.M} la* found in tlu‘ 
larval or adult state at any season. Pupation a]>[iejus to he 
unusual in winter, but sometimes occurs in sheltei(»<l situations. 

Jn the formation of tlie following table of tlie ginus for 
which I claim little more than the merits of sim})licity, 1 have 
to some exttmt grouped the species, as 1 have found them con¬ 
founded in collectkms. For instance, the series of C\ muents \n 
the National Collection at one time consisted of four different 
S[)ecies, viz.:— C. mleans, C» sethjer, C. holett (small and imma¬ 
ture), and C. hispldus (immature). 

The genera] chaiticteis of shape and si/e will enahh* the student 
wntlioiit figures or leference-collections to decide to wjiicli of the 
five groups his .specimens belong hefoie .attempting the more 
difficult task of s])ecific identification. 


7\ihle of G*pne?'(f and Sprclfs. 

Genus Cis Latreille. 

Antemne 10-jointed. Anterior coxa* transverse, round-oval; 
tibia* not (or veiy rarely) dilated at apex. 

Group 1.—Form short. Almost glabrous. L. 1| mm. 

C, linpatocrih'cUus Mell. Elytra strongly punctured in rows. 
Never black, 'Clubs of antenna* always pale. 
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C. nitklus HtM*l)st. Colour pale hvowu to ))lack. Clubs of 
auteiuut^ always dark. Anterior anglos of 1l\oi*i»x 
produced. 

C. JocfjaenK^rti Alell. (Vdonr j>ale brown to black. (Jlnbs of 
antenna? always ]>ab‘. Anterior angles of thorax not 
})rodnced. 

Croup 2. Korin short. Plaiidy ]»nbesc('nt. L. nun. 

(\ hilfwiellaifty Wood or Fowbu* ^ = Blackburn. ll]>per 

surface dull. (Mubs of .anttMinie dark. 

C. lineatosvt().sifs\ ^p n. Tpper sni*face ^biny. (bibs of antenna* 
pale. 

•i 

Croll}) .*1.--Oblong. Bather broa<l. Jj. li 4 inin, 

C, holeti Scop. Thorax uneven, ‘irre^nlar iinpi'essions on disc, 
bas(* not bordei t‘d. (Jlnbs of antenna* pale testaceous or 
black. 

C, f<elf(/er Mell. = Marsh. Tnijnessions on thorax more 

or le^s obsolete, ba^* boiderod. (4ubs of antenna' pah* 
testaceous or black. 

C. niicanfi F. Nev(*r ijuite black. Clubs of antenme always 
dark. 

C. hwpidiiH l^iyk. Mature specimens always black, (/lubs of 
antenme always pale red. 

C\ hidentatiui 01. Dull. Scanty pubescence. 

Croup 4.'- Elongate. Dirge. L. 2{-2^inm. 

C.\dni Cyll. Sliiny. Finely punctured. Very scantily pub¬ 
escent. (^Jubs of antenna* pale or dark. Tibia* long and 
slender, 

V. lattfrom, sp. n. Not .so shin}. Coarsely punctured. Dis¬ 
tinctly jiubescent. llea<l very broad. Clubs ot autenna'* 
pale. Tibia* short and .stout. 

C. juiHclnlaiuft Cyll. Dull. More coarsely punctured and with 
longer pubesi*t‘n(*e. t^lubs of antennai pale or dark. 

¥ 

(b'ou}» 5.—Klongati*. Size smaller. L. l~2j mm. 

V. ohlongvs jnf(fmieas Marsh. Black. Legs red or partly 

red and black Clubs of antenme variable, j)ale or dark. 
Pul>esc*ence usually'^ reddish, rarely yellow* or white. 

P^eumles sometimes luucli above average size of tliis 
group. 

C. veatitm Mell. First ventral segment of abdomen of male 
beating a small uiubilieate <lepres.sion in the middle 
(Newbery). Colour variable, but rarely black. Legs 
ferruginous, never red or black and re<l. Clubs of 
antenna' pale or black. Upper surface dull. 
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C.\fe8tivu8 Paiiz. First ventral segment of abdomen of male 
rugose all over, but ivith no umbilicate <lepre8sion in 
the middle (Newbery). Clubs of antennoe always pale. 
Upper surface shiny. 

C, caataneus MeW, ^fusoatiia Mell. Unicolorous castaneous. 
Depressed and dull. Clubs of antennie never black. 


Genus Rhopalodontus Melli^ 

Antennas 10-jointed, Anterior coxae shorter (more or less 
conical); tibife dilated and denticulate at apex. 

E. perforatas Gy 11. Size larger. Dull unicolorous. Pale or dark 
brown. Chfbs of anteiuue never black.' L. 1^-2 mm. 
R, fronticoi'iiis Panz. Size smaller. Dull black, with pale 
testaceous legs. Clubs of antenna? sometimes black. 
L. 1-1J mm. 


Genus Ennbartiiron Mellie. 

Antennse l)-joiuted. 

E, affine Gyll. Colour black* Clubs of antennaj alway dark, 
L. 1-lj nnn. 

E. comatam Gyll. Colour brown. Clubs of antennas usually 
dark, rarely pale. L. 1-11 mm. 


Genus OcTOTBMNUs Melli^^, (Orophius Redtenbacher.) 
Antennse 8-jointed. 

0, glabrictdus Gyll. Smooth, shiny. The number of joints of 
the antennae will distinguish it from Ois jacquemarti in 
Group 1, *L. 1-1] mm. 


N’otes on Charactera and Distrihutiony vnih Description oj 
New Species. 

Genus Cis LatreiUe. 

C. LINBATOCRIBRATUS Mell. 

There is little or no variation noticeable amongst mature 
specimens. 

Previously only recorded from Scotland and Cumberland (Bay). 
The latter record (Brit. Col., Fow, k Bon. vol. vi, p. 281) rdFert 
to a single specimen taken from fungus on birch at Gt. Salkeld 
by Mr. H. Britten, Abundant in a large detached brown fungus 
at Mark Ash, New Foi^st, Sept. 1913 (Pool). Near Brockenhurst 
(Dr. Sharp), Benny Wood (Bedwell). 
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C. NITIDUS Herbst. 

Common and widely distributed tbiougbout Biitain. 

Ireland, common in Dublin and Belfast districts. 

It is found in Scotland in company witli C. jacqnemarti Mell,,. 
and is sometimes confounded with that species in collections. 

C. JACQUEMAKTI Mell. 

Previously only recorded from Scotland, where it has been 
taken freely at Baiinoch (I'urner, Ih^are, and Donisthorpe), 
Garve in Ross-shire (Dr. Joy). Near Brockenhurst, ltll5 
(Dr. Sharp), in company witli C. ttitidus Heibst. 

Not recorde<l from Ireland. 

C. BILAMELLATUS Wood = hilamelkttus Fowler (Euiop. List 
Ileyden, Reitter Weise, 1906) = minuiiis Blackburn. 

There is some considerable variation in size and development 
of the males. Small specimens occur without the upright plates 
on the thorax and clypeus, which might easily be mistaken for 
females or for members of another species. 

Additional localities : Orpington, Kent i^Pool), Richmond Park 
(Donisthorpe & Perkins), Highgate (Janson). 

It lias occuired at l^irt Lincoln, South Australia, and was 
named C. inhudus by Blackburn, with whose type 1 have 
compared British specimens. 

Exceeding abundant in Kent and SuiTe}, but is pro])ably an 
intro<luction like the following species. 

C. LINEATOSETORUS, Sp. n. 

Short and lu’oad, unicolorous testaceous, shiny. Head smooth, 
finely punctured and jmbescent. Thorax hnel} punctured and 
pubescent, slightly naiTow(‘d in front, front margin with two 
indistinct teeth which merge wdth two other more distinct teeth 
on the clypeus when viewed from behind. Elytra twice as long 
as thomx, broad, closely punctured, especially near the scutellum, 
and clothed with ten straight rows of elect seta‘. Legs and 
antenna; entirely pale testaceous. 

Length 1^ mm. 

This insect resembles the small undeveloped males of C, hila- 
mellatus^ wdiich bear only slight tiaces of the plates on the thorax 
and clypeus. It is not an indigenous species, but because of its 
long residence in London and the possibility of its having become 
established in our parks or woods, it is desirable that its origin 
should be recorded with these notes on species found in Britain, 

Several specimens are in British collections, which 1 have 
traced to the following soui-ce:— 

86, In a fungus from the South Sea Islands that had been 
many years in Mus. Brit, (alive). From W. Oarruthers, Esq., 
Sept. 1866.^^ 

I am indebted to Mr. J. N. Halbert of the National Museum^ 
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Dublin, for tbis extract fioin Dr, McNnb s notebook. It is of 
special interest as slmwing how C, hihtmeUatns might have been 
imported from South Australia. 

My specimen, given to me l)y Mr. (). E. Janson fiom bis 
father\s collection, ])ears a label with the following inscription : - 
‘‘From Fungus in British Miisenin. Dr. McNab.” 

(J. BOLETI Scop. 

Exceedingly \auablein size, colour, and punctuation of mature 
specimens. 

A specimen from Sandovvn, which lived foi five irumths, is 
entirely pale testaceous. 

Pale examples occur with black clubs on ^he aiitennie. Dark 
brown or black specimens may be found with eitbei dark or 
pale clubs. 

Kev. W. W. Fowler (Col. Biit. Is. p. 206, \ol. iv.) ‘•a^s* 

‘‘The Ci8 rH(jaIofsiff< of Melli^, which was introduced into onr 
lists 1)}^ Mr. Crotch, app<*ais to he only a ^aliety ol (\ holeti in 
wliich the rugose punctalion of the (Oytra is more a})])arent and 
th(j largei’ punctures inoieorle.ss obsolete; as inteinnediate v^alia- 
tious occur it can hardly be regarded as a stable v'^aiiety, much 
less as a sjiecies.’' 

My series of this and otbei species of Css contains some 
remarkable aberrations, which 1 have lefrained from naming 
as 1 <*onsider the lattei pait of the remarks quoted might apply 
eipially well to any of them. 

Common in fungus on logs, stumps, etc., throughout tlu‘ 
Kingdom. 

C. SETIGER y[^\\, — vlUo8itlH8 Marsh. 

Probably the most v^ariable species of the genus in size and 
colour. 

I jioHsess specimens dis}>]a>ing the following combinations;— 
Body black with black clubs of antenna*; daik brown with pale 
clubs ; pale testaceous with black clubs ; and unicoloious 
testaceous. 

Recorded from Lancashire, Cbesbire, and Hnftblk. Common 
in Southern Counties in coiujinny with C. boJeti Exceedingly 
abundant in the Isle of Wight. 

Not recorded from Scotland or Ireland. 

C. MICANS F. 

No variation observable amongst matiiie sjiecimens. 

Recent records of localities:—Oxford and Cliatbain districts 
(Walker), Newbury (Haivvood), Cumlierland (Britten), New 
Forest (Dr. Sharp), Burnham Beeches, Bucks, and Fittlewortli, 
Sussex (W. E. Sharp), Godaiming, Suriey, bred in abundance 
from Bohimy which was also inhabited by (7. boleti and t\ setiger 
{Pool), Penarth f’J'omliri). 

Not recorded U’om ScotlantI or Irelantl, 
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C. HisPiDUs Payk. 

PnbesrtMict* usually bri^lit r**(|ilis1i, but I li:i\o s(*en NjK‘oiiaens 
witli ypilow or white |)uIk‘sc(*i](*o. 

(Jonnuou and widely distributed thron^ljout Eiijirland. 

J lja\e never seen it in the Isle of Wi^ht. 

Taken in Scotland at Nelhy ih'idfje (lb‘are) and (larve in Jloss- 
shire (Dr. Joy). 

li«elan<l: MaiTboiou^h (W. E. Shar]>). 

C. BIDBNTA'H S 01. 

Thi*^ s}>eci(*s is Si®inetini<*s abundant in a hu'ge fungus on old 
elms, which aKt) producer ]>aone rujifrom^ and MijcHophagas 
vmltiptmrtattf.s. 

Ooimnon and widely distributed throu/j^hout England. 

Scotland : Rannoch, in an old Polgporn'i on binJi, fdso in¬ 
habited by (\ nitidnH, (\jacfpie marlin and Politophagu^ retienlatas 
L. (Donisthorpe). 

Ireland : Armagh and J)nblin. 

I have not seem it in the Jsle of Wight. 

(^ niATAi'i s Mell. 

Mr. I)<»nisthor[K‘ has withdmwn this speci<‘,s from the British 
list (Ent. Record, vol. xxviii. p. loo, 1910). 

(J. ALM Oyll. 

The specimen recoided as C\ dentatiis Mell. (Ent, Record, 
vol. xix. [). Kit), 1907) is a curious aberration of K. (dni with 
abnormally coarse [uinctation of the thorax. 

There appeals to have been some interruption of the pigment 
which gives the ins(*ct a stiange greenish opaque appearance, 
only the scutellurn liaving tlie noiinal ilark brown colour. 

Whilst withdrawing (\ dentatiis from our list, Mr. I )onisthoi*pe 
proposes tin* name of \ar. mit/ordi for this aberration of (\ alui. 
For reasons already stated in cimnection with (\ holeti, 1 am not 
following Mr. Donisthorpe in this direction. 

I’his species a})pears to be common in most districts where 
eldei*s are growing. It occurs under the bark of dead elder- 
stems upon which the curious black “Jew’s ear” fungus is 
growing. It has been recorded in fungus on oa'k in Dunham 
Park, Manchester, And Profe.ssor Beare tells me he lias taken it 
plentifully in fungus on dead birch boughs at Nethy Bridge in 
Scotland. 

Calhourue, 1. of Wight (Morley), Sandown (Mitford). 

Thei*e appe^irs to be only one Irish record, from Mote Park, 
Eoscommon. 

C. LATIFRONS, sp. 11. 

Black, elongate, parallel-sided, clothed with wliite outstanding 
pubescence, which, when examiiieil under a lens, is very distinct 
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on the sides of the thorax and elytra. Head with eyes nearly as 
btoad as the thorax, finely pnnctui’ed and pubescent. Thorax 
and elytra coarselj’^ but evenly punctured. There is an im- 
punctate line behind the middle of thorax equal in width to the 
space occupied by two of the surrounding punctures. Antennae 
t^taceous; clubs slightly darker. Legs red. Tibiae^ short and 
stout. 

Length 1^ 2^ mm. 

This species comes near to C, alni, with which it has been 
confounded in collections. The longer pubescence, coarser 
punctation. as well as its shorter and stouter tibiie, will easily 
distinguish it from that species. 

I have recently taken two specimens from rotten beech to 
which is attached a small brown fungus containing Cis larvae, 
collected with other fungi at Lyndhurst in September 1916. 
There is a specimen in the Power Collection from the New 
Forest, and another in the Waterhouse Collection taken in the 
same locality by Mr. Kemp. Another example without data is 
in the collection of Mr. H. Willoughby Ellis. It w'as along 
with some common New' Forest species, so is probably from 
that district. 

C. PUNCTULATUS Gyll. 

This is now the only undoubted British species of Cis which 
has not been recorded from the south of England. Orton Woods, 
nr. Carlisle (Day <k Britten). 

Scotland: Braemar, Aviemore, Nethy Bridge, Balmuto, Rau- 
noch and Peel5les. Professor Beare tells me the species lives in a 
white fungus which develops between the wood and the bark of 
dead Scotch fir. 

Not recorded from Ireland. 

0. OBLONGUfl Mell.aaspy^m<p^i6« Marsh. 

Forest Hill, Duhvich, Horsell, Coombe Wood, Tonbridge, 
Windsor, Reading; Knowle, Warwickshire. 

I have bred it in profusion from fungi gathered from oak posts, 
at Sandown and Bmding, I. of Wight. 

Chatham (L J. Walker), Oxford (Collins), North Holt, Mid¬ 
dlesex (W. B. Sharp), Brockenhurst (Dr. Sharp), Enfield and 
Epping Forest (Pool), Harlech fDonisthorpe). Exminster, June 
1909. Abundant on old posts, Bovey (P. de la Garde). . 

Not recorded from Scotland or Ireland. 

I have never found it accompanied by any other species of Cis 
and have never seen the imago alive in winter. It is an active 
creature in June and July, when I have seen it in numbers 
running in hot sunshine upon posts and tree-trunks infested 
with the fungus in which it feeds. 
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C. VE8TITUR Mell. 

A variable species, of wliicb I have si^en the following 
combinations:— 

Body black, with pale testaceoijs clubs of anteunee, Wallington 
(Power). Black, with black clubs; ])ale testaceous, with black 
clubs; as well as unicolorous brown and smoky-yellow forms. 
1 have never found C, vesiittfs and C. inhabiting the 

same fungus togethei’. 

Forest Hill, Dulwich; Olton and Sutton Park, Staffs.; Man¬ 
chester <listrict; Teesdale; Epping Forest (Beare). Richmond 
Park (Doiiisthorpe). 

J have bred it in plenty from fungus scn\i)ed from the under¬ 
side of dead oak boughs from Enfield, Edmonton, Brockenhurst, 
and Sandown, I. of Wight. Widely distributed and not un¬ 
common, but often overlooked or mistaken for C. festirvs, with 
whicl) I have seen it confounded in the Power and other 
collections. 

Not recorded from Scotland or Ireland. 

C. FESTivus Panz. 

Clubs of anteiinfB always pale. Little or no variation in 
mature specimens. 

Common and widely distril)ute<l in England and in 1. of Wight. 
Usually found in fungi on oak posts or branches. Prof. Beare 
finds it every year with (J, alni^ in fungus on birch branches or 
faggots at Nethy Bridge, I have bred it in plenty fiom fungi 
from New Forest, Codaiming, and Portsmouth district, but never 
ill company with any other Cis, 

Ireland (Boris); Queenstown (J. J. Walker). 

C, CASTANEus Mell.=/i/sca^?/a Mell. 

The exchange list of British Coleoptera, Newbery & Sharp, 
1915, shows the type-form of this species as not yet recorded 
from Britain. 

This form actually represents the mature insect, which J have 
bred in great numbers from fungi from Enfield, Epping Forest, 
New Forest, Warlies Park, Essex, and Sherwood Forest. Rich¬ 
mond Park (Donisthorpe); Symonds Yat, Cardiff Cannock Chase, 
and Liverpool in a flour mill (Tomlin). 

Immature specimens were called (\ fuscatus by Melli^ = 
fttscatiis Mell. « vfw, fmeatus Newl)ery & Sharp, nec Mell. 

C. ELONGATULUS Gy 11. 

First mentioned as British by Dr. Sharp (Ent. Mo. Mag. 
vol. viii. p. 83, 1871), who says Mr. Crotch considers he has 
Scotch examples of this species. 

Dr. Sharp does not mention having seen the specimens. 

There is a single specimen of a Cis in the Crotch Collection at 
the University Museum, Cambridge, standing in the name of 
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C\ elovgatidas, Unfortmiately it has lost siU of its legs aTicl 
anteimae and is without data. It may he one of Mj*. Crotches 
Scotch examples, but J liave failed to tmce the others in any 
other collection. 

The only other record of tlie species is Knowle, Wawickshire 
(Blatch) (Cat. Brit. Is., Fowler, \ol. iv. p, 2i)9). This is an en*or, 
as there is not even a label for eloin/atnlus in tlie Blatch cabinet. 

The position of this species in the Britisli List <lep»‘nds entirely 
upon a single imperfect specimen of doubtful origin, and it pro¬ 
bably remains for collectors in the north to prove if the Scotch 
recor<l is justitied 

Professor T. Hudson Benrc tells me he has never found any 
specimen in Scotland whicli in any way agreed with tlie descrip¬ 
tion of this sjiccies. 

1 am imlehted to Mr. H. Willoughby Ellis for allowing me to 
study tlie Oissida^ in tlic Blatch Collection, and to Mr. Hugh Scott 
for the loan of the (Jrotch sjiecimen for examination. 


Heiius JliioPALonoNn s Meliic. 

11. PERPOUATCS (lyll. 

There are not any recent iwords of tliis insect, which has only 
occurred at Kannoch in IVi-thshire. Bred with (’is uiiicUis^ fiom 
a hard Bohim found on ohl birch t/iees in the Black Forest 
(Foxcroft, 4). The last record was Rannoch (Turner, 

1858). 

R. FllOKTICOllNIS l^illZ. 

I have bred this species .in plenty from fungi on elm and 
willow and beech Ironi Epping Forest. Eniield, C/liesliiiiit, 
Godaliiiing, and have taken it in small iiiimbers at Brockenlmrst 
and Orpington, Kpnt. 

Bovey 'Fracey (P. de la Garde, 1909, fungus on salhiws); Oxford 
district (J. J. Walker); Kerne Bridge, Nowhnry (^J’onilin). 

Not recorded from Scotland or Ireland. 


Genus Enneartjiron Meliic. 

B. AFFINE Gylh 

J have taken this insect at Brockeiihurst, Shei woiKl, Epping 
Forest, Sandown, 1. of Wight, Mill wall Dock in fungus on aepen 
log with t\ setiger and JDermestes ffdschi, 

Windsor, Ashdown Forest (W, E. Sharji); Sheppey, Oxford, 
and Chatham (J. J. Walker); Teesdale, Durham (Bagnall). 

ifot recoixled from Scotland or Ireland. 

E, COENUTUM Gyll, 

Ditchingham, Norfolk (Beare), Ashdown Forest and (kow- 
thorne (W. E. Bharp), nr. Exeter (Rendel). 1 Imve not seen 
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it ill the Isle of Wif^lit. Bml iii luiuibers fronrvariouR fmigi 
from Portsea Islniid, IfovncleMii, Hants, Slierwood Forest, Kevv 
Forest, Epping Forest, Warli(‘s Park, Essex, Enfield, Orj)iiigtoii, 
Kent (Pool). 

Not recorded from S(*otland or Ireland. 

Oenns OcrorKMxrs Mol lie. 

(), (jLAiiRnTLrs (^»yll. 

No v"a rial ion obserxahle amongst mature specimens. 

1 ha\ e seen pale immat urt‘ specimens in an oM collection under 
the name of fhfrtfs Kirhy 

Ahiindant eveiywlnu'e in Bohtffs various 1 1 ees. 


2. A new Speoi(s of the 
(^)l(‘opteran (lemis f 'typforrl(f/)trlin,< Illioer. 

C. IIAHIIKSOM, sp. n. 

Black, rostrum stout, slightly iiarrow'ed in centre, almost 

glahious shiny and red in fiont : centre sparingly and base 
thickly clot lied with elongate v\hi4e seiles. Antenna* red and 
shiny, ddiorax roundeil at sides, nai rowed at a])ex, (‘oaisely 

and closely punetur(*d, s[»aringly clothed with wdiite scales. 

Hcntellum flull hlaek, finely punctured. Ehtia densely clothed 
at l)as(* and apex with wliite ami vellow scales, and more 

sparingly with similar s(‘al(*s in the (*enlie and marked with 
straight lows of large sliallow punctures, smooth hetwe(*n rovvs^ 
ver\ tinely punctured near suture, Begs dark reddish, clothed 
with elongate wliite scales; femora with a distinct tooth; 
tarsi led. 

Jj<*ni»th d mm. 

.A singh* specimen was taken hy ]\fr. F. A. Ilariison at Frinton 
on-Sea, Essex, during the summer of 191 a. irnforlluiatcly 
Ml*, llairison does not I’emember the circumstanc(‘S ol its 
ca}>t lire. 

It may be an importjition, but, like (hlltrtnHiorenfs viftritituns 
Mini other exceedingly local coast weevils, it miglit easily have 
been overlooked, es])ec*ially as the locality apjicars to have pio- 
vided but few attractions for British collectors. 
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EXHIBITIONS AND NOTICES. 

February 6th, 1917. 

Prof. E. W. MacBiude, D.Sc., F.ll.S., Vice-President, 
in the Cliaii*. 

The Secretary read the following report on the Additions 
made to the Society’s Menagerie during the inoiitlis of November 
and December 1916 


November. 

The registered a<lditions to tlie Society’s Menagerie during tlie 
month of November were 60 in number. Of these* oO were 
ac(juired by presentation, 8 were received on dej)osit, and 2 by 
purchase. 

The number of departures during tlie same period, hy deatli 
and removals, vvjts 115 

Amongst the additions special attention may l)e directed 
to : — 

2 drizzly Bears [('rsas horribllis), fj’<nn North America, 
de})osited on Novembei* 21st. 

December. 

The registered additions to the Society’s Menagerie during the 
month of December were 27 in number. Of the.Ne 15 were 
acquired by presentation, and 12 were received on <leposit. 

The number of departures during the same ]>eriod. by deaths 
and removals, was 120. 

Amongst the additions special attention may be directed 
to : — 

1 Sing-Sing Wuterbuck {Colnis de/asau) d ? fi'oin "W. Africa, 
deposited on December 8th. 

1 Kashmir Deer (Cerviis hmiglu) $, from Kashmir, presented 
by H.G. The Duke of Bedford, K.d. 


Mr. Edward Uerrard, on behalf of Mr. Crnbb, exhibited a 
mounted specimen of a bird bred and reared in capti\ity under 
conditions in which it seemed certain that it was a hybrid 
between a male Thrush {Tiirdus musiens) and a female Black¬ 
bird (Merala merula). 
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February 20th, 1917. 

Di‘. A. Smith Woodward, F.R.S,, Vic«-Prehideut, 
in the (^haii*. 

The Secretary rcmd tlie following report on the Additions 
made to the Society’s Menagerie during the month ot January 
1917:— . ‘ 

The registered additions to the Society’s Menagerie during the 
month of January were 118 in numher. Of these 49 were 
acquired hy pi’esentation, 58 were received on deposit, 5 hy 
purchase, 4 in exchange, and 2 w^re born in tlie (hn-dens. 

The niunher of departures during the stiiue jwiod* hy death 
and removals, w^as 128. 

Amongst the additions s])eeial attention may he diiected 
to : — 

1 White-bellied H edgehog {Krufdceifs albircitiris), new' to the 
Oollection, from Dakar, Senegal, presented hy Mrs. C’. H. A. 
lieaney on Januaiy 20th. 

1 (Greater Don hle-col la rod Sunhird {(^imufris afer), ncnv to the 
Collection, fi‘om Stmth Afiica, pr€*sented by AlfnMl E/ia, F.Z.S., 
on JaiuiarN 4t]». 

1 1’hree-liued Snake {Trlmrrorhhuis irifaaidtas), new to the 
Collection, from Nakuro, llritisli East Afiica, pr(‘sentcd h^ ll. 
Holmes on fhuiuary 19th. 

12 lleaiitiful Tree-Frogs ( J/i/hi pulchelhi), new to the (‘ollection. 
from Cordoxa, Argentine, present<*d hy W. A. Smitluus, ('.M.Z.S.. 
on January 29ih. 


Mr. T). Setu-Smitii, F.Z.S., (hirator of Hirds, evliihited tla^ 
trachea from a A useranas sewipahmlta, sliow ing its extra 

ordinarx conxolution, wliich had been described hy Latham so 
long ago as 1797. The exhibitoi* stated that neither in this 
H[>ecies nor in Phoinjifama heraadreni, anotlier species witli a 
greatly developed conxoluted tj-.aeliea, did the birds piodnce any 
great volume of sound, such a.s migiit he expected from so 
elaborate an arrangement. 


Xotes from the Caird Insect Jlovse, 

Mr. C. J. il Pool, Assistant Curator of Insects, i-ead the 
following notes upon species bred and exhibited - 

Lbpidopi’Era. 

The Magpie Moth (Abraxas grossulariata)* 

Vast nuuibm-s of larvae were collected in North London district 
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and turned out upon Kaontjnufs plants. Tin’s species is a good 
exliildt as it is visihle in all stages. 

A long series of varieties ha\e l»een pieserved and an* now 
exhibited. 'Jlie larva' display consideiable vajiation of colour, 
Mjiue of them being abnost completely black. 1 was ad\is(Ml to 
isolate these melanic forms with tlx' idea of ])rodncing scam* 
unusually dark images. I selected 7^^ melanic ]ar\a% but the 
results were disap] ointing, ami J found tJie adults mejcly 
varied like those bred from unselected larvie. 


OnONATA. 

l)rng( n-Hies in the earlier stages ha\e done well in the tanks. 
The following species have been hied : ./isr/uKt <jriin<Hs, 

Iirach}/irov prateJAhtlhda i^aadi'liaacnlata^ Orihetruin 
aendescem^ n\\i\ A(jrK)n paella. Sj)eeimens haNe been jaeser\ed, 
togethei* ANith.tlu' iiuii] h sk!ns fiom which they eim‘rged. 

We liave no ditticulty in learing tluse creatines, as they feed 
upon other insects bre<l in the tanks; our trouble begins with 
the emergence of the Dragon-tly, which is a \evy tastidious 
f(*eder and w'ill only take insects in active llight in hot 
sunshine. 

The light conditions are obtninabk* only in an outdoor en¬ 
closure, w hich w(» ho})e to provid<* lat(*r, to exhibit thest* creatures 
dining theii* natural adult life, which \aries fi-om one to three 
months. 


(‘oLKOrTLHA. 

Ti ratol(ujic<d sjieeimeax. 

Tetropla )n if(d)rieli. 

Some larch logs were received fiom Sutton Park, Statibrdshire, 
infesteil with larva* of this species. 

One adult spocinien. which emerged in the housi*, has mal¬ 
formed antenme, the nght im*mber of the pair having an 
additional brancli consisting of tive joints. 

iJonacia linearis. 

Specimens w^ere collected at Waltham Abbey and exhibited on 
reeds in a shallow tank. 

One spocinien has ten instead of eleven joints to the antenna*, 
the eighth joint on each side being almost equal in length to 
joints 8 and 9 of a normal specimen. 

Bananas as Food for Beetles. 

The problem of providing suitable food for various species of 
Coleoptera, whoso ordinary feeding-habits are as diflerent as 

Proc. Zool. Soc.—1917,‘no. VII. 7 



98 


MR, C\ J. C. POOL ON TUK 


those of the lion and the hunb, has been solved in the Insect 
House by using the banana. 

Tlie following list of beetles and their ordinary foods, from 
which, under natural ooiuHtions, some of these insects are rarely, 
if ever, found very far distant, wdll form an interesting record of 
species which during the years 1915 lOlG Imve been found to 
thrive partly or wholly u}H)u this fruit: — 


Voracious gi ound-beel les. 

Carabao viohicotts . 

,, HPnioralis. 

,, auratus, 

(*aloiiotna 

Flei 06tic/tt(K rnUjuri^. 

„ i(tn\ 

,, Hi ad Id (ts. 

llarjudas 7 'ajit‘oni l,s. 


A([uatic species. 
Ihjdvoph If KS pIccKH, 


Wood- boring sp(*cies. 

Dorcas pandUdop!ped as, 
Sapen!a carch a r las . 

(V/////.S* iai/sflct(s. 

,, arictls. 

J rota la laosc/ada, 
Jli/lohtas ahietii, 

Hyics!u as crenal as, 
fScoh/tus destractin'. 

,, lai/lcatas. 
DhUer jiaiaoine. 


Dung-fee<Iing s|)ecies. 

(icotrapes sp I a Iyer, 

,, stercorarlas. 

„ sylraticas. 

„ tf/plii* as. 

Plant-feeding sfarics, 

Chrysomela fast aosa. 

„ ijraiaais. 

„ hypericL 


Ordinary Food. 
Usually ot her insects. 

V r 7> 

J? 

•• M 

JJ 

M 

»« M 


(leneral sca\enger, vegetable ornnimal 
matter. 


Moist rotten wood (comes to sugar). 
Foliage ami bark of \o»ing steins of 
|»o]>l.‘ir. 

Ihiuthoi'n blossom. 

Flowers; sap and fm’iage of willow. 
Fii bark. 

Ash bark. 

Flm bark. 

Dak ba.rk. 

Flowers in sninima* (lar\a in decviyed 
beech). 


ilor.se-dung or decayed fungi. 
Jbrbbit-diing. 


JiHHves of sallow, 

i^eaves of sallow ami >vild mint. 

Iwcaves and flowers of hypericum. 
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Adult udtlrft do uol feed. 

It is well known that many si)eoies of Lopi^loptera, of which 
the Atlas Moth of tiulia is a goo*I example, ai(* incapable of 
feeding in th(» adult state. Tlie !ar\a. wdnui fidl ft‘d, h.‘i\ ing 
encloMv] itself in a ])roiectise cocoon and changed to the piipi, 
has ju*o\ided itself uith sutticieiit noarishment to sustain it c»\er 
tile very often far distant p(*rio<l of short, if enei'getic*. adult life. 

The length of life varies according to tempiuature, which if 
liigh will produce great noidurnal nctisity, quickly exhausting 
tluMMuMgy of the insj*ct. Prof. H. M. l^dioy sa>s tliese ereatui'es 
usually become a complete wreck in three nights in the tropics. 
I lia\e freipientl\ kept thmu alne and in almost perfect con¬ 
dition for from It) to J(Jda\s by transferiing tlumi to a cooler 
(M'^e imuH*diat(‘ly after emergi'uce from the cocoon. 

Little has ever b(*en written aliout the feeding-habits of 
OoleoptmM belonging to the Longicoiai group, oft(ai referred to 
as wood-feeders, wdiicli is gentually onh coi’iect as ri'gards the 
l.n N ic. 

f have studi(*d tliese beetles alive, both in the thdd and in 
I’aptivity, aii<l it is niy opinion that in their feeding-habits as 
adults we must. n*gard thmii under two Jieadings, vi/., those 
whicli feed upon flowers or foliage of vaiions ])lants and trees 
and those whidi, like the Atlas Moths, do not fi'ed at .all. 

'rhos(‘ which feed max he seen in actixe ilighi or settled u})ou 
their food plants in hot sunshine. 

The following list inchules the nocturnal sjusuos tlasted in the 
Insect House, and which \ Jiave failed to attract with any of 
tin* foods wdiich appeal to tlie ilinrnal species 

. Priouufi roriarltf'i. 

\ Hem mu strut turn. 

Tetropiit m (ffthnell. 

('nocephulus polo ulcus, 
rust (C us. 


fj,cperimrnfs with liriug S/)eciweu.s of the Serfou Beetles 
XecrophoiMis huinator (black) aud X. rnsjiator (red and black). 

(Hiered as food to the following animals in tlio small Alaminal 
lionse:— * 

Egyptian Mongoose.—Seized and devonred both species without 
hesitation. 

S. American CViati.- Lost sight of tlic first beetle, hut after¬ 
wards sniffed ami followed its frail right across tlie cage. It 
then picked up the beetle in its mouth, and, after spitting it out 
several times, finally devoured it. 
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The White Marmoset.—This little enimal never refuses an 
insert, but there was some hesitation about attacking these foul- 
smell iiig beetles. However, its love of insect-foofl over(*ame 
everytliing else, and after.much sniffing and spitting two were 
devoured. 

The Meero^t/S.—Smelt, but would not touch, either speci(ss. 
1 often feed these animals with su<*h species as Dt/tisctts imir- 
ginalis, mbits ciolac^m, ami Omtrapt‘S si/Imiicas. 

(l»}Micl»in Monkeys. Thes(» animals seized botli species readily. 
One female monkey satisfied herself with eating some of the 
numeroiis parasitic mites from the body of tin* beetle. A male 
morikey ate three beetles, and then stolen and devoured the one 
Judd b}" the f(Muale. 


March 6th, 1917. 


Dr. S. F. IIARMI5R, Sc.l)., F.K.S., Vice-President, 
in the (llmir. 

IfV/rZ* of thp Hmeers in the Sorietifn (raniens, 

Mr. U. 1. Po('<K‘K, F.li.K., F.Z.S., (hu'.jtor of Mamnails, gase 
an exhibition illustrated by lantern slides to show the work of the 
Hea\(Ts in the old enclosure in tlie (lardens, and rejuarkHl : 

“ Until the middle of 1913 tlie pair of Cauadian H(*a\ers had 
shown no special activities of any kind, apai*t from felling in 
characteristic manner the tree-trunks ereebsi for tliat ])nrpi>se. 
Jn the summer of 1913, however, a sliallow pool appeared in tin* 
surface-eday of their enclosure. This t liev pi’oceeded to deejam and 
widen by digging out the bottom and sides. They c.arried away 
tlie excavated <day and plastered it in diflereut places, esjasdaily 
up against the fence. Fi*om the enlarged jiool they dro\ean open 
channel throui*h the soil for about a couple of yai'ds, l)ul this 
they soon roofe<l over with small logs and straw [dastered with 
mud, so that tlieir subsequent operations were concealed from 
view. But from the end of the channel and eoutiuuous with it, 
ns it afl-erwards trauspirefl, tliey dug out a burrow nearly three 
yards in leugtli and passing under tlie root of a witch elm. The 
first intimation wo liad of this was tlie appearance of a bole, 
smaller than a i-abbit’s burrow, close to the fence on the side 
remote from the pool where the channel started. This hole tliey 
built up with tufts of straw and a small log or two, possibly to 
prevent the clay falling in. 

When I opened the burroto satisfy myself that it was not 
being carried beneath the fence, it appeared to me that the hole 
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at the end wss n vontil itoi At nil p\onts no nttompt liad beou 
inadf* to onlnigo it toi t\it oi onti:>, and tho ])iit ot tlio bnnow 
it opened into was a cotnpn ifivtl} laige (harnla i, \\idt enough 
toi the beueis to turn ibout in and deep enough foi them to 
imineise themselves undei the vvatei The niiiowei |>ait of the 



Plan of tlip old einlosiiie tor i\pi‘« sljownif? tin v^oik done h\ the 
aniiiiuh 


biniow was fioni lo2 ft wide and about 2 ft deep fioni the 
surface ot the gionmb the soil of its loot being onh a tew inches 
thick It was lathei nioie than half full of w it(i, continuous 
with that of the pool at the entrince, which we subbe(j[ueutly 
found proceeded fiom a burst uiideigionnd pipe. 
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In the evening of the dny on wliich the hnirow was opened 
one of the^ heavers started to repair tlie damage done, using 
stiMw, brancli(‘s, and mud for the purpose. 'Flie task oocupied 
him otf and on the wliole of the day followilig. llo dug up the 
wet clay from tlie bottom of the burrow and ]>]astered it with liis 
paws over tlie straw and brandies which he had previously laid in 
'place to roof the open chanmd. 

From that date until the* aiimme'j* of 191 () the burrow was left 
undisturbed a.nd two litters were born in it. The beavers, how'- 
ever, weri* never idle. Working from the {>ool, at the entrance of 
the burrow, they dug out a channel in an ojiposile direction from 
th(‘ first, but roughly in the same line for a few yards, then 
turned it with a siuir}) bend towards the artilicial }>ond in the 
centre of tlio eiudosure. This chaiiiud was roofed over in the 
same way as tlu* tirsf. In the nusMiitiine tliey had exeavated a 
trcuich up against tlu* concrete wall of this poiul on the sidowdiere 
the hnrrow was sitnated.and the roofcMi-in channel was eontinued 
till it communicated with this tvimch, which was deep enough for 
the heavers to swim in except at oiu* or two places on the margin 
wdien* sliallow landing-jdaeivs were made. 

So long as the h<*avers w^ero supplied with straw, branches, and 
logs, they employed tlumi continu.dly for strengthening the roof 
<if the burrow oi* iieightiming the ro(»f of the terminal portion np 
against the fence. Wlnm the enclosure was doiuMiway with in 
191(), this portion w’here the burrow ended was found to consist 
of a comparatively large chanilau* jiaitly filled with water: but at 
the very end towards the trunk of tbe witch elm above refened 
to, then* was a flat dry platform alnue the level of the water and 
about lai’ge enough to aceommodate tw^o beavers ami their voung. 
There was no bedding on this platform, merely a scantv covering 
of wood-chips. This jiart of the bni'row^ was ventdated tbrongb 
clunks in the fence left open by tbe beavers, and from it a narrow 
passage, ending Ifliridlv, ran in tbe <lirection of tin* trencli, and 
would probably have been cfuaiecl llnongh to it, giving the 
l>nirow a secr)nd entrance. 

The main points in the structure of the bunow’are sliown in 
the plan of the enclosure (fig. I, p. 101). The circular central 
area is the brick-house snrrdunde<l In the concrete pond, and the 
mud path is a beaten (rack along vvidch the heavers used to carry 
the mud to juh* up against tiu* fem^. 

T have watched tlie heavers at woik night after night, and 
can coiifhan the ohseiwation of otliers as to their metliods and 
activities. Tliey carry mud in their fore-paws tucked nyi against 
^ the throat and chin and walk the while flat-foot4?d on their hind 
f(^et, with a kind of awkward vvadille, the tail trailing hohind and 
acting as a support and halanoe. Mud is laid on with the fore¬ 
paws to fill up chinks between branches and left to dry. Jt is 
never smeai-ed over oi* pi'ossed down wdth the t^ul, but sometimes 
it is jammed tightly home with the muzzle. 
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Tn ilie wanner inoniiis of the year the beavei’s secMn to bo 
pervaded witli a restless energy, dri\ii)^ tlieiii to wo)*k \\itli tlio 
iiiateiials at hand, whetlier tbeie was aiiytbinf» to acliieve or not. 
Tb(*ir industry is certainl}^ woiu](‘rfid; but I was ecjually struck 
by the amount of absolutely aind(‘ss woik they put in. Time and 
ti^ain I ba\e seem a bea\(‘i', with iidinite la]»our. land a lo^ out of 
the pond, ]uill it oven* the rou^h ^remnd up to the* top of tlio 
burrow and lay it tlu*re; then seizing it aiiain, tu^ it back to 
the spot he started from. 1 have ne\<u se(*n any iiulication of 
intelligent co-op(‘i*ution betwc'cn two hea\eis in shifting a log 
too heavy for one. If two g(*t hold (d‘ tlu* same log they do not 
work together and haul it in one direction, hut tug and push in 
such a w'a\ that th(‘ ellbrts t)f the one counteract thosi^ of the 
other.’' 
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7. The Prechordal Portion of Uie (Mjondrocranimn of 
Chimtpra voUieL Bv Ei>\VAitD Phklps Allis, Jim., 
F.Z.S. 

[ litrtMi4.*<l II(*rc*nilM'r 27, 19lt>, U<*ail Mjiirh 20, 1917.] 

(Plates I. 111.^) 


Struct lire m- Morpliolairy 


Pajrc 

lo.» 


The ))i*eclior<lal portion of the cliondrocraniiim of the adult 
(ViuuiPm is direct<*(l ventro anteriorly, and not fiiitcrioi'ly as 
Huhrecht'K (1H77) li^ure of this fish would le.nl one to suppose. 
Tins is utapiostionahly due to the trabecuhe having bt*en first 
laid down at a marked an^le to the parachordals, and to tlndr 
having retaiueil, to a marked extent, that primitive positi«)n, 
insfcea<l of, as in the Selachii, lat(U‘ ^ra<lually acfpiirin^ a [losition 
a[)[»r()ximat(*ly in the line proloni^ed of tin* para chon lals. ddie 
<*hondr(H!rainum of ('hnufrra at I h<‘se early stages has unfor- 
tumitely not been <les(*ribed. It has, hovvevei*, been described at. 
these stages in <a‘rtain of tlie Selaehii, and at slightly later stages 
in C^allorhf/ncluis, iy\u\ reference must be made to the conditions 
in these <*iiibryos of these H.shes before describing tho.se in the 
adult ('hiniitira. 


Hklaoiiii. 

Tn Acanthias mwA Pristinni^ and hence probably in all of the 
Scdachii, the cranial flt‘Xuro is .sogreit when the neiirocraniuiii 
begins to clumdrify that, as shown in Sewei Uoir’s (18^1)) figures 
of embryos of tliese tishes, the parachordals and the enclosed 
notochord project slightly into tlie hollow of the me.socephalic 
tlexure (plica encephali ventralis, von Iviiptier, I DOG). ddie 
trabecuhe cannot, acei)rdingly, he laid down in the line ]>ro- 
longed of the parachordals, and, ju-eserving their normal relations 
to tlie ventral surface of the brain, they at tirst lie at right 
angles to the parachordals ami sliglilly posterior to their anteriiir 
ends. The markeil cranial tlexure at this stage al.so affects the 
position of all the visceral arches that lie anterior to the hyal 
arcli, and the palatocpiadrate and mandibula, which repi*esont 
either the cartilaginous bar of the nmndibular arch alone, or 
that bar together with parts of the bars-of one or more pre- 
mandihular arches, lie, when first laid down, at right angles to 
the trabeculae, and hence in a nearly horizontal instead of a. 

• For explanation of tlie Platcti see p. 143. 
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vertical position. Because of this, and also because of the 
relatively much greater developuieiit of these bars, they have 
crowded the bars of the more posterior arches posteriorly to 
such an extent that their dorsal ends lie in the auditory and 
spinal regions. 1'ho splicnolateral cartilage of either side (a)i- 
sphonoid, Sevverfc/.od) lies, at this stage, in tlie horizontal plane 
of the parachortlals, lateral to the hollow of the plica encephali 
ventiulis. Tlie nervi facialis, trigeminus, and ophthalmicus 
pr6fuiidus all run outward postero-dorsal to this cartilage, the 
oculomotoriiis and opticus, and apparently also the trochlearis, 
running outwai-d aiitero-ve|itral to it. Jn slightly older stages 
an ethmoidal cartilage is dev (doped, which begins at a point 
ventral to tlie lateral edge of the trabecula of its side, and 
ventral to the (.‘yehill, and runs dorso-anteriorly dorsal to the 
nasiil sac. 

When the cranial Gexure later becomes reduced, there is first 
formed, in ami hence ]>robably in all the Sehudiii. a 

pronounced }>ontial flexure, hut this Gexure also becomes later 
reduced, and almost entirely disappears in the adult. l)uring 
these changes the trahe(‘iilic curve forward, or forward and 
upward, following the curved ventral surface of tlm bi'ain, and 
this change in their direcdaoii an I position atlects theniamlibulai* 
branchial bars, which, retaining tlieir pco’pemlieiilai* relations to 
the trabecula^, swing downward ami forward, ami so acapiire a 
jMsition vertically beneath the latter (larlilages. Idiese niamii- 
l)ular bars had apparentlv alividy Ihh’oiik* attached to the hyal 
bars by eoniieetive or ligamentous tissues, and the lat-ti^r bars 
and the bars of the brancliial arches bad become similarly 
attacheil to each otlier liotli dorsal ami ventral to the tii'ancliial 
clefts. Wlien the mandibular bars swoing downwai*d ami 
forwar.l they accordingly jmlled on the more postto’ior bars, but 
as the (hnsal ends (^f the liyalaml branchial bars, and tin* ventral 
ends of tlie latter bars, had b(‘come nttaclu^d to tissues in tin* 
ivgion where they lay, tliey were relatively li\ed in position, and 
the middle elements, alone, of each bar could h(‘ moved forward, 
the branchial clefts of (*om>e shifting forward with them. Tliis 
gave rise to the sigmi form of branchial bar actually found in 
t/lie adults of these fishes. In the Teleostomi, where there is but 
little eranial flexure when the neurocrauium begins to chondrify, 
the trabeculic are laid down in the liite prohmged of the para- 
chordals. The mandibular brancliial baps were accordingly tliere 
la ill down approximately in a vertical position, and the liars of 
the more posterior arches, not being pushed posterioi ly by them, 
retained their primitive attachment in the cranial region. The 
sigma form of arch was accordingly not impressed upon the bars 
of the branchial arches of these fishes. 

T^lie trabeculae, in the older embryos described by Seweidzofl*, 
have fused with each other in the median Hue anterior to the 
pituitary body, and been jirolonged, as a wide median plate, to 
the nasal region. There the plate contracts abruptly and is 



Tlir SKULL OF CHULKUA. 


107 

prolon^^etl between tbe iiasnl sacs as a najicnv rostral stalk in 
Acanihian, but as a wide internasal )»late in J*i'isiiurtis, tbe two 
structures e\idently bein^, as they arc said by Hcwertzoff* to l)e, 
strictly honiologoua. Anterior to tbe nasal sacs this stalk or 
jdate expands laterally, on either side, and in Acanthias forms 
tbe rostral plate of Sewertzofl's ilescriptions, a median keel- 
sba]>ed ridge projecting ventrally from its \entral siutace and 
being continuous with a similar ridge on tbe V(*ntral surface of 
tbe rostial stalk, in PriHiiitrftH tbe I’ostral plate is said by 
Sevvertzoir to be represente<t in tbe three bais of tbe losiral 
basket, tbe keel ol tbe plate of AcantJiias re])resenting tbe mid<lle 
bar of tlie basket of PrisiltfrHs, and tlie lateral poitions of tbe 
plate representing tbe lateral bars. 'I'bis J consider to be an 
erroneous interj)relation of the conditions, tbe rostral plate of 
ci‘itainly including, with tbe tbiee bars of tbe rostial 
basket of Prixtiftrftftj tbe nariow strip of cartilage that, in tbe 
latter lisb, runs lat(‘rally immediately anterior to tbe nasal sac 
and is called by S(‘weitzoil‘ tbe caitilager. This caitilage c is 
said by Sewert/olf to not }et be de\eloped in tbe oldest (nnbiyos 
of Acanthifts (‘xamined by liim, but to be found in tbe adult as a 
bar of (*artilage that cuts tbe f(‘nestra olfaetoria of embnos into 
two ])arts, tbe lateral oin* being tbe deiinitive foiamen olfac- 
torinm, and tbe mesial oiu‘ tbe basal oommniiication (*anal of 
(ireg( nbanr's (1872) d(‘script ions ol tbe adults of (Mutain of tbe 
Selacliii. 'rb(* large peitoiation of eitli<‘r sub‘ of tbe ilooi of tlie 
rostiJil basket of Pristun'Ks is ac('oidiiigly said, in aceoid with 
(b‘geni»aur\s earlier eonclnsion, to boa basal communicating canal 
stlictl^ similar to tbe one found in tlio adult Acanthias. but 
greatl\ enlarged and sbift(‘d toiwaid ; this large pc'ifoiation 
nf tbe I ostial basked of this lisb, ami tbe large* o])ening that 
actually transmits tbe inuwns olfactorins, tlms togetlier lejue* 
senting tbe feiiestia olfaetoria of embrvis oi Acdttthias. In an 
e*arlior work (Mli'', MM.*]), i came to tbe conelnsion that tliese* 
jierforations of tbe rostral l)asket of tbe (‘arebariida* and 
Seylliidle were not basal eoinmnnicatijigeanals, and tlial tbe\vweie 
“ probably . . , siinjdy defe‘cts in tbe cartilage (of tbe lost rum) 
elne to tbe preseiie'c of tbe large number of amimlbe found in 
this re'gion in tbt^se lisbe's,*’and this conelnsion I consider to be 
contirmed by conditions that 1 have since found in one sj)eciineii 
of Acanihids hhiiitriUii. In this specimen tbeie is a basal com- 
mnnie^ating canal in normal position on each side of the bead, 
and on one side of tbe bead tbe rostral ]>rocess is perfoiated by 
an iiTegiilar opening certainly strictly homologous to tbe jicr- 
forations found in tbe Carebariida^ aiiei Scylliirbe; and there are 
numerous anipnllae lying e)])posite tbe perforation. 

Tbe cju’tilage c of Prisiidrns thus certainly corresponds to a, 
part of tbe rostral plate of Acanthian, and tbe two cartilages of 
Pristini'us, one on either side of tbe bead, can, for convenience, 
bo together called tbe rostral plate, altbongb tbev represent only a 
part of that plate as found in Jcanthiaa. 'Jliis plate and its stalk. 
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in both tliese fishes, lie, at this age, in the line prolonged of the 
trabecular plate, and each lateral end of the narrow plate of the 
one {J^rifitiiirus)^ and each postero-lateral comer of the broad 
plate of the otlier {Acanthias)^ turns dorso-posteriorly as a band¬ 
like process which passes dorsal to the nerviis olfactoriiis an<l 
dorsal to the nasal sac, and, fusing posteriorly with the anterior 
ends of both the ethmoidal and splienolatoral cartilages, forms 
the dorsal boundary of the opening that transmits the nervus 
olfactorius; the sphenolateral cartilage <juite certainly notlaking 
any part in the formation of the actual boundary of the opening. 
Tiiis opening Nv ill be hereafter called the fenestra olfactoria in 
both these lishes, notwithstanding that it is said by Howertzoff to 
l)e later subdivided into a foramen olfactorium and a basal com- 
iniinicating canal in Acanthkis^ and to re])reheijt the detiuitise 
foramen olfactorium in 

The nasal capsule of either side, as shown in Sewc^rtzolTs 
figures, is repiesented by a curved plate of cartilage which 
encircles the basal portion of the anterior and lateral suifac(*s of 
the nasal sac and projects ventially fiom the v^entro-lateral 
surface of the rostial plate. It is com})letely fused, by its doisal 
edge, witli the rostral plate, but its position suggests that it is 
}>riinarily an indejieiulent caitilage secondaiily fused with that 
plate. Parker (1H7()) shows the nasal capsule in a Mimewhat 
different condition in Scyllintu^ but the figures given by him are 
dilhttult to comjireheiid and not readily compared vvitli those 
given by Sewerlzofl’. Tbe capsule, however, as shown bv both 
these authors in tliese seveial fishes, lies ventio-lateial to the 
trabecular and rostral cartilages, aiul vvJieie, in these oj otluas 
of the tSelachii, the capsules of opjiosite sides have been p!*esse»l 
together so as to meet in the median line and theie he sepaiated 
only by a septum nasi, that septum lies ventral to th(‘ tialxHuda*, 
as shown in Paiker’s sectional views of SvyUinni and in (legen- 
baur’s sectional view of Muslehin. 'J'he Irabecube, in t‘acli of 
these latter fishes, curve dorsally above tin* nasal sacs and aie 
furnished vvitli a deep median subethmoidal keel which extends 
ventrally between the sacs and is shown, in each case, as largely 
fenestmted in its middle jiortion. Jbiiker (187(5, p. 207) ajipa- 
rently considered this iiiternasal &e])tum to be an iijigrowth of 
the trabecular cartilage, but Ibirker and Bottaiiy (1877) say tliat 
the tiabecular plate giadually rises to the level of the nasal roof 
and there suddenly nairows and is eoiiHuent with tlie internasal 
septum, this seeming to moan that the septum lies ventral to 
the trabecula*, as 1 consider it to do. Tliisdifleience in interpie- 
tatioii, by these two authors, of identical conditions is apparently 
due to Parker having considered the trahecuhe to he continued 
forward in tbe ventral edge of the subethmoidal keel, while 
Parker and ilettany consider them to be represented in tlie 
plate from which that keel descends, that is in the trabecular 
crest of Parker’s descriptions. 

A ventro* lateral trabecular process, lying antero-ventral to 
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the HHsal sac, is sliovvn, developed, in Parkers (inVO) 

fij?ures of embryos of Scyllium^ ilio process tliere projeciinir 
laterally freiu the ventral edj^e of the subethrnoidal ke(*l. This 
process is called by J'arker the cornu trabecuhe ; but two other 
cartilages on each side of the luMid are also so d(‘signated by him, 
one being the cartilage c 6f Sewertzoff’s descriptions, and tlje 
other the lateral bar of tlit‘rostral basket. 'J'his ventro lateral 
trabecular process is not sliov\n or described by Sewerizofl’even 
in the oldest of lus (‘inbryos, but that it is not peculiar to fishes 
in which there is a subethnioidal keel is shown i)y the conditions 
in the adult (lilainydoadachux^ where the process is found well 
developed and there forming the anterior jK>rtion of the solum 
nasi of my <les(Tij)tions of th^it lish (Allis, 191,‘l). 

The beginning.^ of a proct*ss that lies postero-ventral to the 
nasal sac is shown, in S(*wert/ofrs figures, at tin* venti‘o-lat<*ial 
corner of the ethmoidal cartilage, and it is ap])arently it aloiiv* 
that, is later prolonged jn<.o t heimjmrtant ventro-lat ero-posteriorly 
directed proc(*ss that is currently called the antorbital or (^thmo- 
palatine process. This antorbital process is, however, said to be 
formed, in certain otlun* fishes and in higluT vertebrates, by an 
outgrowth of the trabecular cartilage*. It is therefore possible 
that there are two proc(‘sses her(*, one of ethmoidal and the other 
of trabecular origin. If so, they are indislinguishahly fused 
wMtb each other in tlie Selaehii, ami to a\oid eonfusioii 1 shall 
call the proc(‘ss, w bati'Ner its origin, the \eutro-latoral autoi’hital 
pro(‘ess, tlie eutii*e anlorhital jirocess being ccmsidered to form 
the anterior w'all of the orbit and to include both this ventro¬ 
lateral j)r(>c(‘ss ami a more or less develt)p«*d dorso-lateral 
process foyiid in the adults of most fishes and fre{|nently called 
the antorbihd or preorbital jirocess. 

The sjibenolateral eartilag(» has, in the oldest endirvos of 
Acanihlafi descrihe<l hv Sewert/ofl*, grown forward and fused with 
the ethmoidal eartilage, and its supraorbital ridge, turning 
downward at its anterior end, forms the dorsal ]iortion of the 
lateral edge of tin* antorbital ]»iocess, that portion of that edge 
corres})on(ling to the well-developed dorso latcTal antoibitjd 
process fouml in certain other fishes. ^I'he I’amiis oplithalmicns 
snperficialis trigemini and the neiwus t)])lit)»almicus piofnndns 
both, in younger embryos, run forward through the orbit and 
then dorsal to the nasal site, passing external to the etl»moi<lal 
eartilage, between*the doivso-lateral ami \entro-lattaal aiitorhibil 
processes. But when the sphenolateral and ethmoalal cartilages 
fuse, the two nenes and an accompanying vein and artery 
become move or less enclosed between them, (dtliei* sejuuately or 
together. The nasal vein, wliicb comes from the nasal pit to fall 
into the orbital venous sinus, also either becomes enclosed 
between these two cartilages or is enveloped in the lateral edge 
of the ethmoidal cartilage alone. 

The nasal siic c>f embryos of the f^elachii thus lies l>etween four 
processes, more or less develo]'ed, t^vo being <leii\ed from the 
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t.i'abe(Milae and lying anterior to the sao, and two derived eitlior 
from the trabecular, ethmoidal, or sphenolateral cartilages and 
lying posterior to the sac; and tlie nasal capsule, w^hen it 
<level(»ps, also lies between and is more or less fused with these 
processes. ^Flie dorsal trabecular j)i*ocess and the ethmoidal c(»u- 
stituent of tlie dorso-lateral antorbital process always fuse with 
each other above the nervus olfactorius, so forming the'doi’sal 
boundary of the fenestra olfactoria, and they also form, together 
with the splienolateral cartilage, the lateral wall of tlie cavnm 
prfecerebrale of my descriptions (Allis, 191II). The tw-^o ventral 
processes may also fuse with each other at their outer ends, so 
forming a perfoi'nted plate which lies heiu'ath the nasal sac, the 
]mrforation of this solnm nasi being closed hy membrane and 
representing an unchondrified portion of the nasal capsule. 

The ventro-lateral ant(»rhital process and the tuo prcnasal 
pi*ocBsses of tlie Selnchii are found in embryos of (Wato(/us, the 
former being called by (5reil (19111) the processus antoi'bitalis and 
the two latter the dorso-lateral and the anterior or lateral trabi*- 
ciilar cornua. No dorso-lateml antorbital jirocess is shown in 
(liviPs figures of embryos of this fish, hut if is shown by 
Kurbrinirer (1904) in a figure of the adult Crnitodn'^^ the process 
t here apparently arising as a lateral ]n*oceRs from the dorsal end 
of the posterior wall of the nasal capsule, and being <*:ille<l by 
Fiirhringer the preorl)ital process. The septum nasi of (^Watodna 
apparently lies dorsji^ to the trabecula', as it ihn's in the Teleostei. 
llolostei, and (h’ossopterygii, the septum in tliese several orders 
of fishes accordingly not being the homologue of the septum in 
the Plagiostoini, unless it be that the int(‘rnasal prolongation of 
the trabecuhe of ('uibryoa of the forme!* iisljes corresponds to the 
ventral edge of the siihcthmoidal ke(*l of embryos of the l^lagio 
stomi and not to the rostral stalk ainl rostral plate, whicli seems 
quite pro))ahie. 


(ULLORTlYXriirS. 

In Callorhyndmfi^ as in Acanthias and PrMurna^ the ti*ahecnl{c 
are first laid down practically at right angles to tlie pnrachordnls, 
ns consideration of Hchauinsland’s (19011) fig\ir(»s of a 60 mm. 
embryo of this fish makes plainly evident. "J’his is due, as in tlie 
Selachii, to the marked cranial flexure at this period; but in 
Callorhynchua the anterior portion of the brain, instea<l of 
recurving upward an<l forward as if seeking to reacquire a posi¬ 
tion in the line of the axis of the body, projects vontro-anterifirly 
in a straight line. Related to this retention, in this position, of 
this anterior portion of the brain, the eyeballs of the adult fish 
lie dorso-anterior to it; but whether it is this position of the 
brain that has forced the eyeballs to pass antero-dorsal to it, or 
the precocious development of the eyeballs that has prevented the 
brain from recurving upward, is not apparent. 

Tlie trabeculap fuai^ to form a wide trabecular plate vvhicli, 
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instead of curving gradually upward and ft)iv\ard, as in tlio 
Selacliii, follows the stiaiglit line of the veiitial surface of tlu* 
hrain until it reaches wlmt Schauinsland considers 1o l)e the 
anterior end of the cianial cavity, 'riiere tlie trahcculai* plate, 
wdiich at this age is still ]u-ocar1ilagiiious in its anterior } oition, 
contracts abruptly to a narrow' procartilaginous bar which lie.s at 
a marked angle to tlie trabecular ])lat(‘, la‘iug dijccttMl 
anteriorly instead of ventro-aiit.<*iioily. 'riii-s narrow procarti- 
laginouH bar is called 1>y Schauinsland the ‘‘ Se'ptum im \ojdertn 
Schadelahschuitt,” hut it is ewideut that it is the' stiie t lu mo 
logue of the rostral stalk of the Selachii. The thiee rostial 
processes of Schauinslau<r.s descriptions are all shown aiismg 
fj'om this stalk, the me<lian proc(‘ss from its dorsal I'lid and the 
tw'o lat(*ral processes from its lat<‘ral edges at ahont tlu^ middle or 
dorsal third of its length. A shoit, plated ike suhethmoi<la] keel 
has begun to develop on the external and hence morphologically 
ventral surface of the stalk. 

From eitluT side of the dorsal end of this rostral stalk,a hand- 
like ])roeess runs laterally and then postoi iorlv, and, s]>r('Mding 
dorsally and \ ent rally, fuses w it h the ]>i <*ca!'t ilaginous anterior 
portion of the ethmoidal cartilage, wdiich cartilage forms the 
ant orbital j»roc(‘ss and tlu‘ anteiioi wall of the oihit. This haml- 
Hki‘ process is accordingly a <lorso latto'al tralx'cnlar process, 
similar to that in the Selachii, and the laige opi'ning cncloMal 
htdw’een it, t/he rostral stalk, and tlic ethmonlal ami tiaht'cnlar 
]>rocai*tilages should he primarily a simple fenestia olfai'toiia, 
similar to that in tlu' Selachii, hut, c\<*n in tin* ^onngo'-t emlayos 
dcscidhed by Sidiauinslaud, the doisal ])or(inn of the femsti'a has 
apj)areutly been already com<Mted into a haicstia iiasalis by the 
beginning of the dev<‘lopment of the nasal capsule. 

The developiiK'ut of the nasal ea])suU‘ is not readily com- 
jirehemled from the several figuics giNtai by Schauiuslaml. Ju 
the figures of the 00 mm. emhiwo (tig:^. K>0-1.‘>1) the capsule 
is not imlicated by index-letters, hut the lateral edge of tlie 
aiitorior opening of the cranial ca\ itv is ii regular, tlie dorsal 
])ort-ion projecting anteriorly hcyoml the vential jiortion and 
occupying tlie place in which, in the Ho mm. emhiwo (figs. 1-4 
120), the nasal capsule is show’n. In an embryo said to he older 
than tlu'Hn mm. f>ne, but of whieh the leiigtii is not given, the 
nasal capsule is a dome-sha])ed protuberance of the dorso-lateral 
])ortion of the cranial wall immediately ]>ostrii()r to the actual 
anterior ofiening of the cranial cavity. Veuiral to this so-calhxl 
capsule the lateral wall of the cianial cavity inns evenly onwaul 
to the edge of tlie onU‘rior opening of the cranial cavity, the 
capsule appaieutly not extending into this part of the cianial 
wall notwithstanding that the v’ential portion of tlic nasal sac 
must certainly lie internal to it. The nasal sac also quite 
oeHninly does not project upward into the <lonie->sha]'ed | ro- 
tnberanee, that protuberance apparently above the nasal 

fcuc and resembling a dome-sliaped swelling that i liiul, iii the 
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jwlult lyilig post prior to the foramen olfactoriiim and 

diivftly above the lobuR olfactorius. 

The dome-shaped protuberanoe of CaUorhyncfniB, the so-called 
nasal cnj)s»ile,'always lies, at all st.ages of its development, in the 
iv^ion between the bases of the median and lateral rostial 
processes, and as the caj)sule increases in size the bases of the 
rostral processes are cwrespondiiif^ly separated from each other, 
and the anterior opening of the cmnial ca\ity carried corre¬ 
spondingly iorward ; but whether this growth of the cranial wall 
takes place jx>steiior to the fene.stra olfactoria of the 60 nun. 
embryo, or is due to gi'owth anterior to that fenestra, cannot be 
told from the figures. In the one case the nasal sac, which 
certainly lay primarily aiiteiior and external to the cranial 
cavity, would have been pulle<l rtdatively backward into the 
anteiior end of that cavily; the fen€‘stra olfactoria of the 60 mm. 
embryo would remain moiphologically unchanged, but would 
change in function fiom a fenestia olfactoiia to a fenestra 
nasali'^; and the so called naval cartilages of Scliauinslamrs 
tiguies would repri'.'-ent detaclicd jiieccs of an unde\(‘lop(d na.'^al 
capsule. In tin* othei case, the nasal capsule would 1 developed 
as a dii-ect antorio!', but morphologically viuitral, piolongation of 
the cranial walls, a fenestra nasalis gra<luall> de\elo))ing external 
to the fenestia olfactoiia of tlM‘ 60 mm. em)>r^o. The conditions 
in the adult Chirntfra decidedl} favour this latter \iew. but one 
of Schaninsland\s figures of ('(dlorhyurlntH ecpially dem’dedly 
ta\<)urs the former Aiew. Tlie figure in (piestion (tig, 165) gi\es 
a me<lian \ertical s(‘ctional \iew of an embrvo older than the 
85 mm. one, and shows tlie brain in place ir» the cranial cavity, 
'rfm trabecuhe are .shown lying in the line prolonged of the 
parachoidais, w’hich is not in accord witli the liguies of other 
embiyos both older and younger than this one. 'I1ie se])tal 
lartilage is shown as a simj)le rostial stalk, while in the vounger, 
85 mm. embrvo, it ns alieady an important ])late-likt‘ stinctnie 
tbo ])Ovtevior portion oi which coirespomls to the lo.slial stalk 
of the 60 mm. embr>o, and the anteiior |)oition to the suh- 
<‘thmoi(lal keel of that stalk. The rostial .stalk of the emhr\o 
show'll in figuie 165 projects dorso ptisteiioily, instiad of, as in 
the other embiwos, dorso-anteiiorly, and the vential portion 
of tin* nasal sac is show n extending forward anterior to the level 
of the base of the median rostral procest> and close to the ventro- 
anterior corner of the chondroci anium. The nasal sacs, as liere 
shown, must accordingly project beyond the anterior openings of 
the cranial cavity, if those openings are found in this embr\o at 
all in tbo positions that they have in the other embryos, both 
older and younger, and furthermoie, they must lie dorsal to the 
trabecula*, us they do in Ceratodas and the Teleostei, instead of 
ventral to the tmbeeula', as they do in the Selacbii and as they 
must also in CaUorhynchas if the septum nasi of this fish lies 
ventral to the rostml stalk, as shown in Bchaiiinsland^s other 
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%uvos. Tlu've woultl acconlingly soein to be some error in this 
figure 165. 

'Die ethinoitlHl curtilage, as sliovvii in these embryos of (^allo- 
rh}/)ic/mff, arises from the trabecular ])late posterif)!* to the 
fenestra olfactoria of its sMe, ami runs dorsally ami then 
anteriorly to meet ami fuse with the baml-like dorso lateial 
trab(*cular process. At its ventral cml the etlnnoiilal caitilage 
gi\es ofl*a lateral proc(‘ss which, e\en in the eailiest statues shoNS n 
by Schauinslaml, has already fused completely N\ith tin* pal.do- 
(piadrate. The sphenolatoml cartilage* grows forward dorsal to 
the oibit, and in the (id nun. embryo, wli(‘re it is still [iro- 
cartilaginous, bifurcates anteriorly, one end passing doisal and 
the other ventral to the ramus ophthalmicus su]>er6cialis tri¬ 
gemini, whitdi uervo includes the lateralis lihres d(*stiiied to 
supply the latero-sensory ami ainpullarv organs of tin* region, 
'riio ventral one of these* two ends of the sphenolateral caitilage 
has already fus(*d, in this endiryo, with the ethmoidal caiti- 
lage internal to tin* ramus ophthalmicus superficialis, and the 
dorsal end also later fusi*.s with tliat eartilagi* but external to 
the oplitlialmi(*ns superfieialis, this nerw finis Ix'ing enclosed in 
a foramen and a dorso-lateral antorhital pvo(*ess being formed. 
1'liis process is calhsl hy Schauinslaml the preorhital process, niid 
both i( and the post orbital ])rocess are said by him to be 
primarily indep(‘mh*nt pieces of cartilage. (Nmcomitautly w itli 
tin* tormation of this proc<‘.ss and the lelated foramen, a i-oof of 
caitilage lias been formed o\er tin* iieiw i oplitlialmiciis supei*- 
ticialis trigemini and oplitlialmicns profundus, (*uclosing tlu*m in 
a nn*li.in canal called by Si'bauinsland the ethmoi<lal (‘anal. 'This 
canal is e\idenflN fornn*d hy tin* coalesc(*n(*e, in the median line, 
of two canals, one on (‘ilher side of the hea<l, (‘ach of thest* canals 
being l’orun‘d hy the rooting over of the grooM* that, in tin* 
Selachii, lotlge.s tin* coiresponding poition of tin* ramus ophthal¬ 
micus snp<*rticialis tiigemini. In (*(*rtain sjK*cimens of 

I find tln*s(* gioo\(*s partially i*oof(‘d. (‘ither hy lips of 
cartilag«* that jii’oject toward each other fiom the edges ot the 
grooxes, or hy nodules of cartilage suspend(*d in mcmhiannus 
strands that str(*tch across tlie grooves; and if thisroofing ])ioc(*ss 
wen* to he com])lcted and the grooves so forme<l pressed tog<*tln*r 
in tlu* nn*dian line, a median canal \vould he formed the roof ot 
wdii(*h would form the actual roof of the cranium ami its floor tin* 
roof of the cranial cavity. 

A remnant of tln^ fenestra pivecerehralis of my descript ions ot 
the Selachii (Allis, HtlH) is found, as will he later fully explained, 
in tlu* small median opening marked t in Schauiiislaiid's tiguirs 
124 and 125, and said hy him to he a “Sprdte, wchdn* das 
Kchiideldach von dom vordereu etlnnoidaleii Teil des Schadels 
ti*ennt.’^ The two large openings in the cranial riiof that aie 
called by Bcbauinsland the anterior and posterior divisions of tbe 
primarily single Piwfroiitalliicke,” are not parts of the fenestra 



114 


>r«. E. rnELPs allts, o\ 


]n’a‘(‘eivbmliM, and heiicp not parts of tlie Piwfrontalliioke of 
Oegei\bam*s (1872) doseriptions of the Selacbii. Tlie oavum 
piwcerebrale, which in the Selachii lies directly anterior to the 
fenestm prfecerebralis, cannot l)e represente<l in any part of 
the ethmoidal canal, for, aside from the origin of that canal as 
above explained, the floor of the canal is not formed by the 
trabeculpe, while the floor of the cavmn pnw*erebiale is. The 
hind end of the ethmoidal canal is shown, in Schaiiinsland s 
fioure 1()5, lying but slightly anterior to the anterior surface of 
the mid-brain. If this flgure is correct, the membranous mesial 
walls of the orbits must according!}', even in the oldest embryos 
considered by Schauinslaud, l)e separated from each other by 
a considerable interval. 

The cliondrocraninm of embryos of CallorJnfnchvs thus ap- 
jmrently owes the several points in whicli it diflers from tlint of 
the Sela(*]iii mainly, if not wholly, to the fact that that portion 
of the central nervous system that li(‘s anterior to the jdica 
encephali ventralis not only projects ventrally or antero-ventrally 
at the time when the trabecula? are laid down, but that, for some 
reason, it has continued to lie in that position inst(‘a<l of later 
gradually curNing forward or forwanl and upward. The tra¬ 
beculae still apparently seek to curve upward into the line 
prolonged of tlu* parachordals, but, because of the interference of 
the overlying brain, this upward curve is found immediatelv 
anterior to the lobi olfactorii instentl of. as in the Selachii, in the 
pituitary region. 

The mandibular branchial bars were doubtless laid down 
primarily at right angles to the trabecuhe, aiul beuce, as in tlie 
Selachii, in a nearly liorizontal position, but as the trabeculjc 
later grow downward and forwanl instead of, as in the Selachii, 
curving gradually forwai’d or forward aiid upward, the mandibular 
bars havt' been distorted. The doi-sal ends of the processus 
oticiis and basilaris, the latter representing the primitive dorsal 
end of the arch, apparently remain approximately in their 
primitive positions in relation, respectively, to the laten^l wall of 
the otic capsule and the trabecula*, but they have been strehdied 
out into long cai'tilages by the marked ventro anterior growth of 
the trabecula*, and the e])al (({uadrute) arul coratal (rnandibula) 
elements of the arch lie in the region of the antorbital process. 
This will t )0 again referred to when describing the conditions in 
Chimcera. Because of this distortion and change in |X)sition of 
the mandibular branchial bars, the branchial bars of the moi*e 
j)Osterior arches liave also been carried forward and somewhat 
downward without having been previously pushed backward to 
the extent that tliey were in the Selachii, and the dorsal ends 
of the anterior branchial bars are shown lying in the cranial 
region in Schaiiinsland s oldest embryos. The sigma form of arch 
lias, however, been impressed upon their doiml ends, but not 
upon their ventral ends. 



Tin: SKru. OP ciijmjiov, J 1j 

1 . Xenrociuminm. 

Tn a six-nioiitli embryo of ( hhnara coIlt>i\ Dean (1900, ]>, lOS) 
shows the traljeoulai pi-ojeeting veiitro-anteriorl y at a marker I 
angle to the paraehordals, which would seem to establish that 
when lirst chondrified tht^y lay, as ilu*y <h> in Calhn'Jnpichus, 
approximately at right angles to the pjiracliordals. In the adult, 
the conditions shown by ])cau in this embryo still j)ersist to a 
marked extent, for, as shown in the accompanyinji^ (ignre (IM. 1. 
tig. 2), the line of the veitehral column, if [a-olonged, would pass 
approximately across the doisal edge of the postcliimiil wall tind 
issue from the cranium somewhat <lorsjd to the base of tin* 
median rostral ])rocess, the larger part of tin* juechoidal ]K>rtion 
of the (‘laninm projecting vcntro-anterioi ly b(‘]()w this line at an 
angle of about .‘10 

Because of Ibis position of tbe ii'abetmla*, tlie mid-\entral line 
of tbe cbondroei'Muium of the adult ('hnna rtf projects ventio- 
auteidorly, and fiom t.b<» level of tlie foramen magnum to the 
level of the fenestia* nasales it is ^bgl^tl^ eurved, tin* hollow of 
the curve jn‘(‘s<*uted ventro-posleiiorly. Anterior to the h*\el 
of the fenestra* nasales, the nnd-\entral line changi‘s abru})t1y in 
direct ion, running at tirst ilorso-anfenoi Iv and then ^ent 1 ’ 0 - 
anteiMorly and ending at tlu*nnteiior eml of the short heak-liki* 
process of the (‘hondrocraninm. This latt(*r prt>< ess is morpho¬ 
logically suhnasal in jtosition, as will he liter t‘\plained, but as it 
lias tbe appt‘ai‘ance, in lateral \ iew\ of being pi(‘nasal, it maybe 
called the ])renasal pi’oc(*ss. 

lieginning at about the level of the middle of the oibit and 
extembug forward to its ant<‘rior <*<lg<‘, then* is a median, longi' 
tudinal, gash-like groove which lodges the ilegeiierated tissues of 
the extrai’iauial portion of the hypophysis, the groo\e being 
ileepest at its post.erior end and grmlually vanishing anteriorly. 
This groove* re])resenIs a persist ing remnant of the hypo}>]iysial 
fenestra, that fenestra being, in the adult, eom[>letel\ closed 
toward the cranial cavity, as it apparently w^as even in the 
chondrocraniiim of the sixtli-month embryo shown by l)(*an. 
Starting lateral to this gi-oove, on (*itlicr side, a prononnct*d but 
low ami rounded ridge runs antero-laterally to tbe level of the 
ventral end of the nntorbital wall, where it turns somewhat 
abruptly antero-ventrally and but slightly laterally and bears tm 
its end an articular facet and an articular bead, the former lying 
directly mesial to tbe latter ami both surfaces giving articulation 
to tbe mandibida. From the anterior eilge of the articular facet 
the narrow ventro-lateral edge of tlie chondrocranium runs 
antero-tnesially in a. curved line, concave ventrally, till it reaches 
a point alightly anterior to the ventral edge of the fenestra 
nasalis, where it turns anteriorly and becomes tbe ventral edge 
of the beak like prenasal jn’oeess. 
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Between the inainlibular articular facets of opposite sides, the 
ventral surface of the cliondrocranium is deejdy concave, this 
concavity lying in the ethmoidal regioii and being tmversed by 
the raised median longitudinal rhlge of the fused trabecula). 
Anterior to tliis large sul)othmoidal depression there is a smaller, 
subnasal one which lies in the hollow of the beak-like prenasiU 
process, the two depressions being separated by a V-shaped ridge, 
each arm of the Y running antero-laterally from the projecting 
ventro-posterioi' ccAner of the subethmoidal keel. The anterior 
dental plates lie against the dorsal wall of the anterior half of 
the subnasal depression, the posterior dental plates lying against 
the anterior bolder of the subethmoidal depression. From the 
bottom of the posterior half of the subnasal depression a tough 
jiail of tissue arises and [irojecting ventialJy fills the space between 
the dental plates. 

The bottom of the large sulxdhmoidal depression is separate*! 
by the raised ridg(* of the fused traliecuhe into two parts, each 
triangular in shape, and as each depression lies beneath the 
lateral portion of the ethmoidal cai'tilage it may be called the 
eel ethmoidal depression, the two ectethmoidal di'pressions forming 
the large subethmoidal one. Kach ectethmoidal depression is 
traversed by the nasal vein of its side, this vt*in, in some spe¬ 
cimens, lying in a ])ronounced gioove at the bottom of the 
depression. This vein comes from the nasal cnjisule and the 
iH'gions anteiior to it, and is directly continuous, in the nasal 
capsule, with a vein that enters the cavnm cranii, accompanying 
the nervus olfactoiins, and joins a vein that issues from the 
cranial cavity thiough the foramen for the nervus vagus. The 
nasal vein, running posteriorly from the nasal capsule, first 
traverses a canal that leads from that capsule thiough the 
anterior \vall of the ectethmoidal depression, then receives a 
branch that has traversed the overlying cartilage through a small 
foramen, and then itself traverses a foramefl in the posteiior wall 
of the ectethmoi*]al depression to enter the oibit and fall into the 
orbital venous sinus. Tlie ectetbmoidal dejiression of this fish 
thus corresponds, in general position and in its relations to the 
insal vein, to the ectethmoidal chamber of my descriptions of 
(Vdamydotiphichus (Allis, 1913), that cbaiiiber being, in certain 
of the Selachii, an open fossa which may, as in UeptavchuH, be in 
direct communication with the ci-auial cavity through the basal 
communicating canal of (legenbauer’s descriptions. There is, in 
(%lm€Hra^ no indication of this latter canal, but it is perhaps 
woi thy of note that in Lepidosiren there is, in just this region, 
a median perforation of the basis cranii (Biidge, 1898). 

At the postero-mesial corner of the ectethmoidal depression of 
Chirnwra^ near the summit of tlie ridge that there bounds the 
depression, tliere is a groove which leads poster6-niesially to a 
canal which traverses the cartilage of tlie basis cranii and trans¬ 
mits the efferent pseudo branchial, or so-called anterior carotid 
artery, this canal opening on the dorsal siuface of the cartilage 
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in the region of the line of attaclnnent of the menihranons inter- 
orbital wall, and directly veiitro-lateral to tlio foramen })y which 
the iiervns opticMis traverses that iiieinhranons wall. 

The foramen opticum lies directly dorsil to a well-marked and 
rounded transverse ridge on the floor of the cranial cavity, this 
ridge marking the anterior end of the pituitary fossa and lienee 
being the presphenoid bolster of my descriptions of the Seljichii. 
The cranial cavity is here abruptly constricted, latt'ro-mesially, 
and this constriction, in its ventral portion, is produced by t he 
pinching in of the mesial meiiibi'aiious wails of the orbits, the 
membraiie of either orbit ladiig pinclnal inward .and doNvnv\ar<l 
S') that the int(*rnal sin face of its ventral portion lies closely 
upon the cartilage of the basis cranii. The membiane there 
usually, but not always, becomes adherent to the cartilage*, and 
a second line of attachment of the membranous cranial Nvall, 
lying mesial to tlie primitive line, is ac(|uir(‘(l. A dejiression is 
thus formed in the ventral portion of the outer surfaci* of the 
membranous wall of each orbit, ainl it is tilled with tough fatty 
(‘onnective tissue. 1’he original line of attachment of the mem¬ 
branous wall forms the ventro lateral edge of this depr(*ssion, 
and lies lateral to the foramen for the etlerent pseudobianchial 
artery, while the secondary line of attachment lii‘s mi‘si,il to tlmt 
ftirannm, the membrane (‘overing the ioramen. lla\ing issiud 
from its foramen, the effermit psemlohianchial arterv runs pos¬ 
teriorly beneath the covering membrane ami issu(*s in tin* cranial 
cavity at tlie base of the posteiior w’all of the depression, theie 
lying posterior to the nervus opticus. Jt tluui immediately gives 
oft’a recurrmit branch which jMM'forates the ]»ostorior wall of the 
ilepression, traverses the tough fatty tissue that tills the depres¬ 
sion, and, joining the ner\ us ojiticus, accompanies that ner\(* to 
the eyeball. After giving oft’this branch, the pseudobianchial 
artery turns niesially ami immediately separates into anterior 
and posteiior cerebral arteiitss. 

When tlie seeomiary altaehinent of the nieiiibranon^ oibital 
w^all to the dorsal surface of the basis cranii is not strong, tlie 
pseudobranebial foramen opiuis directly into the eranial cavity, 
but when the attacliment is strong it opens external to that 
cavity but beneath the covering iiKunbraiie. 1'iie nervus opticus, 
after issuing from its foramen, lies directly u]>on this adbeieiit 
membrane, and tlie membrane may then* become tbinne<l to 
such an extent that, in dissections not carefully made, the 
pseudobranebial foiamen appears as a perforation of the snb- 
orbital shelf lying wliolly external to tlie interorbital wall ; this 
apparently having been tlie condition in the specimen examined 
in connection with my earlier work on the arteri(*s of this tisli 
(Allis, 1912), where tlie foramen is said to open external to 
tlie cmnial wall. The foramen liow’ever lies, morphologically, in 
the actual floor of the cranial cavity, as it is sliown in Schauins- 
land*s figure of an embryo of (\tUorh}/nch}(s, in the Helacliii 
this foramen always lies, in all the specimens that I liave 
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(lomil to the tni])ot*ulie, aii<l where there is a snh- 
orhital shelf it lies doisal to that shelf. This foramen of 
(Uiiman'a, which is quite unquef^tionaldy the liomolo^ue of the 
foramen in the Sehiohii, must then have become surrounded by 
and quite dee})ly enclosed in the doiso-lateral edge of tlie 
ti'ahecula, the membranous latei'ul wall of this part of the neuro- 
cranium thus lying lateral to it and the foramen appearing to lie 
in the lloor of the cranial cavity. The foiamen is not shown 
in Dean's figure of an embryo of Chhnm'a^ doubtless because 
it is hidden, in dorsal \ iew, by the supraorbital jxirtion of the 
cranial wall. 

The branch of the pseu<h>branchial artery thal accompanies 
the nervus opticus to the eyeball was called by me, in the earlier 
work just above referred to, tlie arteria o])hthalmica magna, this 
identification of the artery being based on its apparent origin, in 
a dissection in wdiich the tissues had evidently been torn, from 
the pseudohranchial artery before that artery enters the cranial 
cavity. Idiis is, however, an error, the artery quite certainly 
being the arteria centralis retime, or optic artery, of my descri|)- 
tions of the Helachii, and no arteria ophthalmica magna being 
found in tliis fish. 

At the hind end of the orbit live foramina, lying close together, 
jierforate the cranial wall and transmit the ner\i piolundus, 
trigeminus, huccalis lateralis, facialis, and alalucens. U’he foia¬ 
men for the facialis is always separated from the other foramina 
by cartilage, and the foramen for the ahducens usually so 
separated, the other three nerves usually issuing tlirough a single 
foramen but lieiiig separated from each other by immihrane. 
Dorsal to these foramina there is a large foramen for the ramus 
o])hthalmicus biiperlicialis and tw^o foramina tliat he near the 
edge of the membranous mesial wall of the orbit, one of them 
transmitting the iieiwus trochlearis and the other a venous vessel 
which is douhtk’ss tfie anterior cerebral vein of m> <lesciiptious 
of Amia and the Teleostei. Slightly anterior to the live foramina 
that transmit the trigeminus, facialis, and ahducens nerves there 
is the foramen for tlie nervus ociilomotorius, which lies at the 
edge of the membranous mesial wall of the orbit, and ventro¬ 
lateral to that foramen tliere is a small foramen for the }>ituitai y 
vein, this latter foramen opening into the }>ituitarv fossa. I'he 
vein that tmverses this latter fonunen -is small, and although it 
connects with its fellow of the opposite side in the usual pisciiu* 
manner, it is always in communication with a vein that issues 
from the cranial cavity through the foramen for tlie nervus 
vagus. J’here is in this fish no ti’ansverse pituitary canal such 
as is foun<l in many of the Selachii. 

Lateral to the several foramina above desciibed, there is a 
large perforation of the suborbital shelf which transmits the 
ramus liyoideo-mandibularis facialis and the vena jugularis, and 
anterior to that foramen there is another perforation of the 

* \ is. by error, shown in fiffiue 3, Plato 11., blug slightly \eiilrttl 

to this lai-jic (orameii. It does not in the li&h. 
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hhelf tninsinits the artei-ia carotis externa and the raiinis 

palatiiiiis facialis, these two foramina heinjj^ peisistin^^ remnants 
of tiie palato(|uadrate lissure of Dean’s p. 108) dc'seriptions 

of embryos. That fissin*e of embryos lies, as shown in I><'an’s 
figures, between the [>alato{|uadrate, the trabecula, and the 
anterior e»lge of a shelf of cartilage that |)i*oj(*cts lattMally from 
the nenrocraniuni })eneath the liind end of the orbit and is 
fused, in its antero lateral portion, with the jialatoijuadrate. 
’riie vena jugularis ac(*ordingly lies delinil,(*ly vcmtral to this 
laterally projecting shelf like process of the msirocraniuni, and 
hence also morphologically ventral and internal to tin* dorso- 
jiosterior portion of tlio ])alato(piadrat<*. Jf tlu‘n this sh(‘ll'dike 
process is an outgrowth of the nenrocraniuni, the doiso-jiosteiior 
eml of the palatopiadrate, as shown by Dean, must 1 m* the 
processus otieus of that (*artilage, but it se(*ms much mori* 
]»rohable that the shelf its(*If is tlm [)roc(*ssus oticus. or (*\tra- 
branchial element of the arch. D(\an (/. c. p. 1*29) (*onsid(*rs this 
shelf to he tlie jiosterior jiortion of the ))haryng(‘al (‘lem(*nt of 
tin* inandihnlar arch, hut in that case this clement of the grch 
has fus(*d with the ne n roe rani um dorsnl to tin* v(*iia jugulaiis, 
which would Im* in marked exception to tin* conditions fouml in 
all other fishes that 1 know of (Allis. 19 In). It accoidingly 
seems to me, as aliove statisl, that this sh(*lf must i*(*pies(‘nt 
the eKtrahraneliial of the arch, or ]>roc(‘ssus otieus (piadrati, 
ap}»areiitly found only partially fused with the palato juadratc* in 
Dean's six-month eiiihryo. 'rin*\ena jngidaiis, ramns h\oideo- 
niandihularis facialis, and art(‘ria carot is externa would t ln*n all 
li(» ventral and int(*rnal to this <*lement of tin* aich. as they 
normally should, and the foramina for these sc\eial structuie'' 
would I'ejirosent the trigemino-faeialis chamher oi the fish, as 
I have already suggested in an earlier work (Allis, 1911). 

'rin* orbit has jiostorhital and antorhital proc(*sses. d'he 

post orbital jirocess is a prononneed and slight ly cur\(*d ridge 
whi(*h is fus(‘d veiitrally w it h tlie snhorhital shelf, d'ln* doiso- 
lateral antorhital process is a slnu't hut tall ridge which lies at 
the dorso-anteiior edge of the orhit, and its base is p(*i f()iat(*(t 
by a foramen wlii(*]i transmits the j-anius oplithalmiens suj)(*r- 
lieialis trigemini fioiii the orbit to the ethmoidal canal. 

1 muKvliatt'ly ventral to this ]>r(K*ess there is a foiamen wdiich 
transmits a vein and artciy, and aiitero-vential to this latter 
toranum there is another foramen wliieh transmits the n(‘r\us 
ophthalmieus )>rofundus; both thest* foramina leading into iJn* 

median ethmoidal canal. A small foramen dorsal to these 

foramina also h'lids into the ethmoidal canal and gives exit to 
a small branch of the o[>htlmlmicus superticialis. A small 
foramen on tlu^ doiso-iriesial sui'face of the nasal capsule gives 
passage to a branch of the orbital hraiieh of the external carotid, 
and anterior to it there is another small foramen for a ‘delieatt* 
branch of the ophtlialinicus nerve. The x^entro*lateral antorhital 
jirocess is simply a ridge which traverses the suhorhital slu'lf 
and is continued onto the jialaUnjiiadratc, whcic it turns 
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posteriorly and joins the ventral end of the postorbital process, 
this ridge forming the boundary between the horizonifil portion 
of the suborbital shelf and its veiitrally projecting eaves-like 
lateral edge. Between its dorso-lateral ami ventro-lateral 
processes the remainder of the antorbital process is a wide and 
gently rounded surface winch extends fronx the orbit to the 
nasal capsule, and is so completely fused vontially with the 
dorsal edge of the palatoquadrate that even the line separating 
the two cartilages cannot be recognised. 

The ftuhorhital shelf is a wide thin plate of cartilage whieli 
extends between the antorbital and postorbital processes, and 
has a narrow, ventrally projecting, eaves-like late)*al edge, just 
above referred to. The shelf is prolonged )>osteriorly beyond the 
postorbital process, this postorhittd portion of the siielf projecting 
ventro-])ostei iorly at a slight angle to the orbital [>ortion, and 
apparently representing, as just above explained, the processus 
oticus (|uadrati. It gives origin, on its ventral surface, to the 
musculus protractor arcuum braiichialinin of Vetter's (1H7H) 
descriptions. On the ventral surface of the continuous shelf 
lliese two porti()ns are separated from each other by a gioove 
which lies directly ventral to the ventral end of t.lie post-orbital 
process and is directed postero-inesially. That part of the 
orbital portion of the shelf that lies lateral to tlie loranien foi* 
the nervus hvoideo-mamlibularis fa<‘iaTs belongs to the ]>nlato- 
quadrate, and is [irobabl}’^ formed by the epal ((piadiate) ami 
pharyngeal portions of the mandibular brancliial bar, the 
})haryngeal element not projecting as a processus basilaris. 

The cranial cavity has large anterior and posterioi* poi tions. 
he})arated l»y a narrow neck in the orbitJil region, tins m'ck 
lying betw^een tlie ventral edge of the azygous portion of tlie 
membranous interorbital wall and the suniiuit of tlie rounded 
transverse presphenoid bolstej*. I’he posterior portion of the 
cavity is tall, with a concave anterior edge the doisal end of 
which projects dorso-anten’orly above the orbit like the bom of 
i\ crescent. ^J'lie j)ostclinoid wall lies at about the middle of the 
length of this posterior jmrtioii of the ca\ity and projt'cts 
anteriorly or antero-dorsally. J3etween it and the foramen 
magnum tliere is a depi'ession in the cranial floor, and anterior 
to it, between it and the presphenoid bolstei*, is the large 
pituitary fossa. The postero-doisiil -end of the h^^joplivsial 
gioove on the ventral surface of the basis eranii lies slightly 
posterior to the sum nut of the }>resphenoid bolster. A sliglit 
transverse ridge at .about the posterior quarter of the pituitary 
fossa marks off a small posterior and deeper portion of the fossa. 
The foramina for the nervi facialis, trigeminus, ami abducens lie 
ilorsal or postero-dorsal to the postclinoid wall, and the small 
foramen for the pituitary vein antei-o-ventral to it. 

The .‘interior portion of the cranial cavity increases gradually 
in height fi*om its hind end up to the base of the median rostral 
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process, fcluit point marking?also tlieanterior einl of tlie ellmioitlal 
canal. This latter ctnial is large ninl is separated from ihe 
cmnial cavity by cartilage slightly thinner than that of the 
basis cranii. Heyond the anterior end of the ethmoidal canal 
the cranial cavity contracts somewhat iihruptly to its anterioi* 
end, that end being marked, on eitlitn* side, hy the foramen 
olfactorium. The erainaI cavity of tlie adult accordingly shows, 
when compared with Dean’s figures of end>rvos of this tish and 
with KSchauinsland s figures of embryos of Callorhj/nohuH, that, 
the dorsal portion of the chondrocraninm has undeigone marked 
lateral compression in post-embryonic stages, the membranous 
mesial walls of the orldts being pre.^sed together so that t,hey 
meet and coalesce in the median plane in front of the niidluain 
and dorsal to the forehrain, a considerable })oition of tht^ cranial 
cavity of embryos thus being obliterated, because ()f tin's, or 
correlate<l to it, the inidbrain becomes, in the adult, wid(‘ly 
sej)arated from the biml end of the ethmoidal canal, and the 
forebrain is correspondingly elongated. 

The two foramina olfactoria are separated from each other by 
a stout column of cartilage which li(\s nearly at light angles to 
the cranial floor, and (‘acli foramen is closccl by a membranous 
cribriform plate. Each foramen opens directly into tlie mesial 
poitionof the posterioi* end of the related nasal capsule, that 
capsule being diriH'ted antero ventnilly and bulging laterally so 
that it forms a pronoiin(‘ed swelling on the lat(*ral surface of the 
cboudrocraiiium, ’the vtuitial edge of the capsule roaches nearly, 
but not (luite, to tlio ventral edge of this part of the cbondio- 
cranium, and the ca[)sulcs of oppositi' sides are in contact in the 
meilian line, a S(*ptuin nasi separating them from (‘acli other, 
’riiis septum nasi is continuous, posteriorly, witli the column 
of cartilago that s(*parates the foramina olfactoria, that column 
lying in large jiart posterior to the plane of the foiamina and 
representing the rostral stalk of embryos of (UiUorhipjchns 
of the Sela(;liii. The septum nasi thus lies morphologically ventral 
to the stalk, and is formed either by a siibethmoidal keel alone, or 
by that keel fused with the contiguous mesial sides of the nasal 
capsules, the rostral stalk forming the inorpliologically dorsal 
edge of the septum, as it also does in Mifslrhin (CJegenbaur, 
1872, fig. 1, 1*1.5) Scf/fliitm (Parker, 187(), fig. 4, pi. ^17). 
'I’bo nasal capsules thus fu.se wdtb each other, in ('hhntrra^ ventral 
to the trabecube, as they do in the Selachii, this confirming the 
conclusion alim<ly arrived at that they have this position in 
('allorhijnchus. 

With the contact and fusion of tlie nasal capsules in the 
median line ventral to the ti-abecnlae, the ventro-lateral trabecular, 
processes of opposite sides, if they existed in this fish, must also 
have been pressed together in the median plane, and their flaring 
ventral end.s probably form some part of the beak-like prenasal 
process, that process being, ns already stated, morphologically 
Proc. Zuol. Soc.— 1917, No. IX. 9 
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subimsa], instead of prenasal in position. The jmlatiiie pro¬ 
cesses of the palatoquiuhute must, however, also take some 
in\portant psirt in the formation of this beak, for the antexdor 
tlentixl plates, which it supports, lyiJif? as they do posterior to tlie 
primary upper lips (Allis, 1917 6), must belong to the [)riinary, 
or })alatoqua(Irate dental armde. These plates cannot accord¬ 
ingly be intermaxillary (premaxillary) teeth, as Schaninsland 
(1903, p. 14) suggests as possible in CaUorhifnchuH^iwA they must 
be either vomerine or voinero-palatirie teeth according as th(‘ 
term palatine is userd to apply to teeth develojxnl in relation to 
the [>Hliitine j>rocess of the ]>alato(|uadrat<' or in j*elation to some 
pirt t>f the })alat<Kjuadrate tln'xt Iils posterior to that process, 
'rhc posterior dei^tal plate of either side would then be either 
a pterygoid or a palato-pterygoid j)late, a pterygoid element 
quite cei4ainly being included in it. Further facts in favour of 
considering the )>eak of to be formed in part by the 

palatine process of either side are: - 

1. That the external surface of the premisal beak gives 
articulation to the a]\t(n‘ior end of a cartilage that is (piite 
unquestionably an anterior upper labial, as will later be explaiucnl, 
au(l this anterior end of this lahhd is fn^jnently, in the Selachii, 
in contact, with the doiml surface of the ].Mdato(|ua(lnite but 
never in such conbict with the neurwranium, as is also later 
explained. 

2. Tlmt the l)eak of Chimtvra is traversed, or» either side, by a 
Huiall CMTial which, in tlie specimen used for illustration, begins 
on its dorsal surface by a single foramen and op(*us on its ventr.d 
surface by three small foramina which lie intei’nal to the anterior 
dental plat.e. This canal is traversed by a brancli of the nervus 
maxillaris trigemini which descends over the lateral edge of the 
nasal ciipsule and is evidently destined to innervate the anterior 
dental plate and the related tissues. The coriesponding nerve in 
Mastdns, (%am}/dosd<ichn.ii, and Raki, and henee ])robal)ly in all 
of the Plagiostomi, runs forward along the e\tei*nal smfae(M>f 
the palatocjuadrato and then ovm- its ventro-lateral edge, thus 
being sej)arated from the trabeculae by tlie full \\idth of ti»e 
palatoquadrate, and while it might become enclosed in the lateral 
edge of the palatorpiadrate it seems iinpo.ssible that it could 
become so enclosed in the lateral edge of any cartilage of trabe¬ 
cular origin. 

The mandihuhi presents no special features that seem to 
require consideration, but it may be mentioned that there are 
two surfaces for the articulation with tlie palattKjuadrate, the 
antero-luteral one being an articular facet and the postero-mesial 
one an articular head. It is also to he noted that the line of the 
gape of the jaws, when the mouth is closed, is approximately 
fiarallel with the line of the trabeculfe, the plane of the epal and 
(‘eratal elements of the mandibular aixjh thus retaining its 
primitive perpendicular relations to the trjihecul«B and hence 
being directed postero-ventrally instead of veutrally. 
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2, Sami Oiul Lahinl ('ariilaypn. 

The so-c;\Ui3(l nasal and labial cartilages of current (l(\scriptions 
of the Ifoloccpbali are inucli more mniKuous than the similarly 
named cartilages of the Selachii, and the conditions in the latter 
fishes must lirst be c(msi(ha<‘d. 

The nasal cartiila^^es ot the Selachii are limited toth(‘ala nasalis 
( Nasenflu,i'elknorjK*l), and this caitila^e I ha\(‘ recimtly descril ed 
in a (ierti«in numlaM' of th(\s(‘ lishes ami (‘(nnpanMl it with the 
cartilage in (lunhfr.i (Allis, i IH 7/>). It, is aecordingly m>t 
ne(:i‘ssary to heie coii'^idei it in the i4)rni(n- tish(‘s. 

'The labial cart,ilagi\s of tin* Selaclui aie limited to one or two 
r(‘lat(*d to tbe upper jaw' and om* related to tin* lowei* jaw, 
tiegenliaiir (1872) called the om* or two foiiiKT (‘artilages the 
anterior and ])osterior up[»(‘r labials, and as he jit that time 
considered the prmnaxillarx and maxillaiy bom‘s, r< specti\ely, of 
the Teleostei to lx* de\elop(‘d siipm-licial to, and in relation to, 
these cartilages, he also called them the }>i'emaxillarv ami 
maxillary lahials. 'I’heve latter terms I shall a\oid because 
of tlie implitMl bomologi(s, wliieb I (*onsnh*r not \et establishe<I. 
*l'be single labial r<‘lat(*d to t In* lower jaw (i(‘g(*nhanr (‘ailed tin* 
low^er, or premandibiilar lal)ial,tbe latter term lieing ns(‘d by him 
beeause be tben eonsidt'ied this labial and tlu* inaxillaiv labial 
to together represent pt*rsisting rmniiaiits of a preiiianditndar 
\i.‘»ceral arcli. 'Fliis latter term I shall also a\oid, using in its 
plaee tlie indillerent term mandibular labial. If it should be 
later establislu'd tbat this labial and one or both of the upper 
labials are struetmvs related to a prenmndibnlar aieb or arebes, 
t lu*v fuu then iM^gisen names that will show their relations to 
tbe arch or arcings to wliieli they belong, 

Tbe hind end of the mandibnlai labial and tbe eoiresjionding 
end of one or both of tbe upper labi.dsai tieiilate with eaeh other, 
or are connected b\ ligament. iinm<*diately ]>os1eiior to the outer 
end of the line of the angle of tin* gnje, and tli(*se ends of the 
lahials theie lie at a (‘(^tain distance from the cartilages of 
the iip[)er and low’(*r jaws, separated fiom them by tlie thickness 
of tbe anterior edge (jf tlie muj'culns adductor mandibiila'. This 
point of articulation of the labials li('s at a \ariable distance 
anterior to tbe (juadrato-maudibnlar arlienlation,and it is shown 
in nearly all of (legenbaur’s ligui(*s of tluse lislus hing external 
to the niandibuhi. 

Jn CJdaiiu/doselachiisthin'Q are two npjun* and one lower labials, 
and they have been described oi- tigiired by (loodey (llUO). K. Fur- 
bringer (lb()3), and Luther (11101) «). The anterior lahial gi\(xs 
attachment, along the dorsal edge ol its anteiior end, to a 
ligament which has its origin on the antm-ior wall of the orbit 
at about tbe middle of its height* Numerous short ligamentous 
strings run^from tbe antero-v€‘nti>d edge of this ligament into 
tlie tissues of the upper Hp, this seeming to indicate that the 
ligament lias been diflerentialed from an extensive dermal or 
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Bnlxlei’iiial fascia. The posterior upper labial lies internal and 
aboral to the anterior one and is closely attached to the musculus 
levator labii siiperioris, the tendon of that muscle passing ventral 
to the ligameiit related to the anterior labial and having its 
insertion on the ventro>Iateral antorbital pi'ocess. 

In a specimen that 1 have of Mkslehia^ probably vHj<jari8, there 
are two upper labials, and they are strikingly similar to those 
shown by Gegenbaur in a figure (1872, fig. 3, pi. 11) said, in the 
explanations of the platOvS, to be of but referred to in 

the text as of Gulem* In this figure the jaws are furnislied with 
sharp pointed teeth; and Marshall and Spencer (1881) aiul 
Ridewood (1895) have each independently called attention to 
the fact that, localise of these teeth, the figure is probably 
of G(vlem^ as it is said by (legenlwmr to lx.* in his text. Rut, 
curiously enougli, in this figure with sharp twth, and hence 
))robably of Gnlen^^ there are two upper labials similar to those 
1 find ill my specimen of identified by tlie presence of 

pavement teetli, while in the figure said by Gogenbaur (/. c. 

2, pi. 12) to be of (tahna^ but furnished with jvavement 
teeth and lienee probably of there is but one labial. 

Gegenbaur fuHhermore sa 3 ^s (/, r. p. 214) that both Meckel and 
J. Miiller also found but ono up{>er labial in Musielm', but 
Iv. Furbringer (1903) bas since found two of them in Mnnivlm 
equestrls, if these labials do not vary in jlilleiviit specimens 
or species of AlHsteluSy it is tbvis probable that Gegenbaur, in 
bis figures above referred to, interchanged either the labials 
or the teeth, ns well as the names, of the two fishes. 

Rut, whatever the error in these two figuri's of Gegeiibain ’s 
may be, in my specimen, whicli lias pavement teeth, there are 
two upper labial cartilages, and they both lie in the maxillary 
portion of the labial fold. Tlie anbnior labial is about twice as 
long and much stouter tlian the pixsterior one, and lies external 
and oral to it, as does the anterior lalaal in (^hlamydoselachuH. 
lbs hind end lies but slightly anterior to the bind end of the 
posterior iipjier labial ami is attiiched to tliat labial, but not 
to the inamlibular one, by ligamentous tissues. The anterior 
lialf, approximately, of the anterior lalnal lies internal to llu* 
ventral edge of the musculus levator labii superioris, in a pockt‘t 
formed in the tough connective tissues that cover the external 
surface of the imlatoquadrate. The- lahial is freeJy movable 
in this pocket, and its anterior end lies directly upon the palato- 
quailrate, in a scarcely perceptible depression in that cartilage, 
but is in no way attached eitlier to it or to the cliondrocranium. 
The walls of the pocket arc diftbrentia4iiona of a dermal or 
suMermal fascia which is somewhat ligamentous in character, 
and which extends antero-mesially and is attached to the 
posterior surface of the nasal capsule; this fascia doubtless 
representing the one from which the ligament attached to this 
lahial in Chlmij/doidmhm is develope<l. 

riie posterior upper labial of is bound by ligamentous 
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tissues to the mfUKlihular labial, and can tlins be said to articulate 
with it. From near its hind end a ligamentous straiid inns 
antero-ilorsally and joins a stouter ligament which arises fioni 
the median transverse n}>oneur()sis of the inusciilus adductor 
mandibulap, at the inner end of lh(‘ line of 1h(‘ angle of the gajie. 
The ligament so foinuHl is joii ed by a ligamentous slip fiom 
about tlie middle of the anteiior labial, and then joins and fuses 
in part with the internal surface' of the donsal, maxillary j)ortion 
(»f the adductor muscle and in part with tlie closeU iclatiMl 
musculus levator lahii sujH'rioris. A jtart of the ligament, 
continues foiwvard ami is inset fed on the post<*rior suHact* of 
the nasal capsule at tlie lateral edge of the lai-ge suif.icc of 
insertion, on tliat capsule, of a [lart of the musculus le\ator 
labii superioris. Tliere ate thus, in this fish, two liganuuitous 
structures connecting the upper labials with llu' nasal capsule. 
In (^hlattn/fJoselachna this connection is, as just aho\e stated, 
with the antorbital wall. 

Jn Tri((hiH JaHciatnin there are two upper labials, and they 
closely resemble, in rclati\e size an<l anangemont, those in 
MusU'hi^. The hind ends of the tw’o labials he close togctbei*, 
and lioth ai(* bound by ligamentous tissues to the hind end 
of tin* mandihiilar labial, hut the posleiior n|)p(‘r labial alone 
articid.ites with that labial. The anteiior end ot Die anterior 
upper labial rests direetly upon the (‘xternal suiface oi the 
palato(piadrat(*, as in MhhUIuh, but it is not enclosed in a 
pocket of the connective tissues of the region. A bioad stout 
ligamentous baud arises fiom the external suitace of tlie jialato- 
quadrate, at its oral edge and sliglitly anterior to the angle 
of tin* gape, and running antero-mesially acr<)ss the external 
surface of the anteiior upper labial is inscrt<M| on tlu* inteinal 
Ruriace of the nasal latero-sensorv canal, close to the posteio- 
inesial edge of the nasal capsule. 

Jn two small specimens of Sciflllin)} canimhi J find, as 
(Jegenhaur did, but one labial, ami it (piite ci'vtainly coire- 
vSjurnds to tin* anterior upper labial of MnMthf'-', as (legenhanr 
conclndt'<l. Jt extends forward along tlie vential edge of, or 
slightly intei'iud to, ibe musculus levatoi labii su})enoiis, ami 
its anterior end lies, as does tliat of the anteiioi upper labial 
of directly upon tbe external sin face of the palato- 

quadivate, in a slight depression in that cartilage. Imt it. is not 
enclosed in a pocket of connective tissue. This end of the labial 
lies directly internal to the posterior portions of tlie 
rostral sections of tin* latero sensoiy canals. ]u one (>f|Pie two 
specimens, but not in tbe other, the mandibular lalMarliooked 
around the angle of the gape, as Jmtlier (H)OJlr;) shows it in 
lu8 figure of this suggesting the possible fusion 

of a much reduced posterior upper labial with the mandibular 
labial. 

The anterior end of the anterior upper labial is thus, in eaeli 
of tliese few Selaebit, eitbei* in contact witli or clos(‘ly ielated to 
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the dorsal surface of the palaioqujulrate, aiul it is also either 
attached to, or relatetl to, ligamentous or fibrous tissues which 
are aitacluMl to the choiidocraiiiuiii in the nasal region ; and 
these are probably universal conditions in these fishes. 

In VhimcFra llubreclit (1877) describes li\e cartilages that 
are called by him nasal cartilages, and four that are called 
labials, the nasal cartilages being designated by the letit*rs 
A 9i j Ihe labhil car1ilag(*s by tlie letters a, r, d, e. 

The letter u is used by Hubrecht to designate a process of the 
cartilage A', ibis cartilage accordingly sometimes being referred 
to as tlie cartilage /cn. 

The caidilage Ar, with its laige process //, is called by Hubrecht 
the Nasenmuschel, and as it eta tainly represents siune })art of 
the ala nasalisof the Plagiostonii, it may be referreil to as that 
cartilage. It onci]*<*les the antero mesial or so-called ingress 
nasal aperture, and I ha\e recently fully desciibed it in this 
fish (Allis. 1017/>). 

The cartilage /, shown in figure 4 (PI. II.), is a sniall and ine- 
gular plate of cai'tilage which lies in the mueous tissues along 
the lateral edge of the process n of the ala nnsalis, and it extends 
from that jirocess to the inner surface of the eaitilage /i/. It 
bounds the dorso-mesial edge of tlie post ero-la feral nasal ajier- 
ture, and is attached both to the process a and the caitilage ftj 
by conne(‘tive or fibrous tissu(»s. its point of attachment to the 
latter cartilage lying immediately )»eyond the Imse of the nasal 
fold process of that cartilage, to be deserila^d immediately below. 

The cartilage m is a thin, flat, curved, triangular caitilage 
which is attached by its pointed mesial end to the dorso-mesial 
surface of the alu iiasalis (cartilage hi) near its external edge, 
and from there extends venti*o-latero-posteriorly in the nasal 
portion of the iiaso-labial fold. A small nodnlo of cartilage 
may be found attaclujd to its latero jxisterior i dge. 

The cartilages^/’and //, said by llubiecht to be foumi sepirate 
in CaUorhy}ichus^ are FuscmI in ('h'innna, to form a single 
jiieee called by llubreclit both a Lippc*nknor| eltiager and a 
N a sen Hug elk nor pel. ^J'h(‘ two ])arts /’and (j diher slightly in 
coloration and appealanc*e suggesting that thty aie of imb^- 
])endeiit oiigiri, the jiait g being a flat jilate like siiperficual 
cartilage, and the pait f a stout rounded and eui\e<l rod, which 
arises from the ventru-posteiior end of the ])late-like portion 
of the cartilage and may be called the ]iedi<*el of the entire 
cartilage. The plate-liKe poition of the caitilage lies, in the 
posterior half of its length, in a nearly luuizontal position 
along the outer edge of the nasal capsule, Jts dorso anterior 
lialf tuiTis dorso-antcriorly across tJio outer edge of the nasal 
capsule, and there lie.s on the outer sui*face of that capsule, 
passing latero-posterior to the lateral rostral process and being 
strongly but flexibly attached to that ]>roces« by ligamentous 
tissues. Approximately at the point where the proc’ess turns 
dorso anteriorly, there is a prominent eminence on its internal 
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snrfaot% niul this oiiiiiKiUco rests upon tlie little eininenee on the 
dorsal surfatHM)!’ the ala nasalis (eartila^^e hth) thr.t is descrihed 
in niy earlier work (Allis, lt)J7 />), tlu‘ two eai'tila;j[('s there ludn^^ 
strongly hut ile\ihly attached to each other hy connective or 
li;j^anientous tissues. I'he pedicel of t,he cartilai»(‘ turns shai})lv 
mesiallv, in a rouinled an^le, and ])assin^ through a notch in 
the po.stero-veutro lattu.il ed^<‘of the nasal capsule runs aloiiii 
the pDstero lateral (mIoo of tlie post(*ro lateial nasal apertuie and 
Veaehes a smail pertoiation of the (diondrocianiuin th.at lies 
luiiuediatidy vential to the veutro posterira’ tal^e of the tenestia 
nasalis. 'Fins pei foration ol the (diondi'ocraniuni is lilh-d with 
ligamentous tissues, and to theso t issues t he foot of the pediuad 
is strongly huf llexihly attached, t.lu^ position of this pedicel 
strongly i*esemhlin^ that of the ante) ioc \ippei laliial in 

t/aufttfi (\\\i'<^ lhl7/>). 

On the ventral tsl^o of tin* cart ilai»e /y, at ahoiit the jxistcu’ior 
third of the len^t li of its plate like portion, theie is a slender 
curved process whi<*li projects vcntrally into a ridiie on tin' 
iiil(*riial suiface of the nasal jmrtion of tin* naso-lahial fold, 
this rid^e ijuite cmdainly ri^preseiit iiu; th(‘ tissues that miclosi^ 
t/lie proc(‘ss of the ala nasalis of the Plajuiostoini (Allis, 11)17 h). 
Uecause of its jiosit ion, t his process of the cai t ilai»e /j/ niav he 
<*alled tin* nasal told jU'ocess. It is thinner than tlu' hodv ol th(‘ 
cartilai^(‘ /</, is th'Vihle, and in inanv instanc(*s sianns to he a 
pi’inmrily inde,pendent jiiece of cartilaji^e that has seeondaiily 
and not conijdetidy fns(Ml with the cai tilatie /y. lu s(‘V(*i<d 
instances 1 li(‘tv was a foiauien helwiaui tli(‘has(‘()f this jirociss 
Mini the body of tin* <*utila^e. this foramen ^iv ini> passa^i* to 
a delicat(< nerve which was a]»]cicentlv a hianch of the neiviis 
inaxillaiis tii^(‘miin. In other sjiecimens this nerve jiassed 
he(we(*n the process and a crescentic caitilai^e de'^ciiluat imnie' 
diatclv ht*lovv. The cartilane / is attached to tin* inner sin face 
of till* cartila^-e /i/ imnn*diaiely hevond tin* hasi* of this nasal foM 
pro 'ess. 

in tin* hollow of the cnrvi* fornu*d hv the posteiior ed^u* of tin* 
nasal-fold jirocess of the cartilage /i/ and tht* \entm-postei ior 
portion of tlu' Ixxly of that cartilage, li» s the ciescentic pie<*(* 
of earlilagt* just ahovi* referred tc>. 'Fin's caitilagi* is of tlm 
same consistt*iice as tin* nasal-fold juotess, and lies, as that 
proc(‘ss (hies, ill tin* ridge on tlu* internal surlace ol the in-eo- 
lahial fohl, and,it; is apparently ilie caitijage c of llnhiecht s 
descriptions of (li'nnn ra inom^lrofid. l>oth it and the nasal fold 
process of the cai tilage /(/art* sliowii in one of Lutln‘r's (iguit's 
t)f the latter fish p. »‘17), ainl K. Fuihiingcr (190^1) also 

refers to both of them, tlie tw’o together being considered by 
him to rejiresent the caitilage « of Huhitcht s tltsci iptioiis. Jii 
(^hima*ra colllei tin* civsct*ntic cartilage is eonnectod with the 
cartilage </, which J consider to he the posterior n])per labial, 
by a IkukI of tongli fibrous tissue which passes across the external 
surface of the cartilage^/</, a slip of tlie tissues being sent antero- 
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(lorsally along the external surface of the latter cartilage. This 
cresoeutic cartilage and the nasal-fold process of Ihe cartilage fy 
tlms seem to both be chondrifications of this fibrous tissue, one 
of them related to the cartilage d (poster ior upirei- labial) and the 
other to the cartilage fg. 

The cartilage fg is thus a strongly curved cartilage which 
encircles the lateral half of the fenestia nasalis, lying against 
the external, and not the internal, surface of the edge of the 
fenestia, and it either sends a pi*cK*ess into the lidge on the, 
internal surface of the naso labial fold, or becomes secondarily 
fused with a cartilage that is developed indej)endently in lhat 
ridge. The lining nienibiane of the nasal capsule is not attnclied 
to this cartilage/( 7 , ns it is to the caitihige kn (ala nasali*'), l>ing 
wholly internal to it. The caitilage is capable of a swinging, 
<lorso-\ential motion around a line passing thiough its two 
points of attachment to the chondiocranium, the caitilage 
passing backward and forward across tJie outer, and not the 
inner, surface of the lateral edge of the fenestra nasalis. ^rhe 
posteiior one of these two motions is impressed ujhui it by tho 
musculus levator anguli oris anterior of Vettei\s (1878) de¬ 
scriptions, acting both through its own tendon and the long and 
slender ligament called by Luther (1909 ?>) the le\ator caiti- 
laginis jmelahialis, the coiitraiy motion apparently being caused 
in part liy the sinifile ela.sticity of the parts, and in pait by the 
action of the iimsculus lahialis postei ior. The nnusculus Inhiahs 
anterior, whiih is attached by one end to the dorso aiiteiior end 
of this cartilage and hy the othei to the cartilage d (postenor 
upper labial), w^ould seem to exei-t its action on the latter lather 
than on the former caitilage. 

Hubrocht says that the process a of (legonhaurs desiaiptions 
of the Selachii, together with that part of the edge of the nasal 
capsule that, in thQ.se fishes, bounds the mesial edge of the 
postero-mesial nasal a})eiture, eorresjiouds to the caitilage ktt of 
(Jhimwra^ this latter cartilage thus being (‘onsidered by him to be 
cut off from the outer edge of the nasal capsule, and its jirocess n 
to correspond to the process a of the Helacliii. ^J'he cartilage 
of Chinicera is said to coiTCspoiid to the juoeess ft of (Jegenbaui’s 
descriptions of Die »Se!nehii, the cartilage & of Chhnceru to 
represent the anteiior upper labial of ihe Selachii, and the 
(‘aitilage I to be a remnant of that pait'of the ala nasalis that 
primarily connected the cartilages hn fi\\(\fg. 

Both Furhringer (1903) and Luther (1909 h) apparently accept 
Hubrecht’s coiicluaions regfirding the homologies of these several 
cartilages of Chim(Bra\ but Luther neAei’theless calls the car¬ 
tilage fg a premaxillaiy cartilage, which must mmn that he 
considers it to be a labial and not a NasenflUgelknorpel, and 
he neither mentions, nor shows in his figures, the cartilage e. 
Vetter (1878), who knew of Hubrecht’s work only by title, 
describes as a premaxillary cartilage a caitilage that must be 
the cartilage fy of Hubi^ht’s descriptions, but he makes no 
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mention of tlio cnitilnf;e e» lie sliows, in one of liis fi^anes 
i\ feo-cttlled Nahenflii^relknorpel, wliicli is snid to he loiif^er tlinii 
the prernaxillery cartilfigo, to lie djie(tly mesial to it, and 1o he 
••derived from tlie nasal capside. This cartilage, as shoun in 
Vetter’s lignre, is not found in Chhnara coUiet^ and it not 
shown in Huhrecht/s figures of uunislrof^a. Its <loisal 

end corresponds, in position, to the lateral rostial proc(‘ss of 
these fishes, the remainder of it apparently l)eing the cartilage qh 
of lluhrecht/s descriptions, or both that cartilage and the 
cartilage kn. 

My conclusions regarding the homologies of tlu'se scweial caiti- 
lages differ somewhat from those of tliesi‘ sever al ant hois, and 
tliey are based on my interj)r<‘tation of tln^ lips and nasal ajer- 
tnres of this fish as s(*t forth in tin' work already s(‘\eral times 
referred to as now in jiress (Allis, 1917 />), and wJiich should here 
he consulted. 

In the Plagiostomi it is always that paitof tlie ala nasalis that 
encircles the antero lat(‘ral and ingress nasid ap(‘rtnrc that is the 
most devehjped, the pait that encirclc's the po.steio mesial and 
egn'ss apertnie always being hiss dev^^'loped ainl in some casfs 
wholly wanting. In CltlnHtra, on the eontiaiy, it is tin* pait of 
this cai tilage tliat <‘ncircles the antcio-niesial ainl liere so-called 
ingress a]H‘!tiire lliat is the most de\<*loped, that ]nit of the 
cartilage that cnciiclc.s the antero-]at<*ral and oiiginally ingiiss 
af»ertnre having nin]<*rg(»ne marked icduction. ’I'liat }>art of the 
cartilage that t'nciicles tin* antero-mesial apeitnre is lepresented 
in tlio oirtilage /at of llnhrccht’s descriptions, tin* cartilage /• 
i‘e])re.Nenting tliat pait of the ala nasalis of the Plagiostomi that, 
lies mesial to and h(*tween the processes a and /3 of (legeuhaur’s 
( 1872) descriptions of the latte*!* lisin's. »'md the process ?? oh the 
cartilage k representing the process a of the Plagiostomi togetln-r 
with the pioc(\ss that fiegenhanr calls, in the pnarss a'. 

'file ]>rocess /3 of tin* Plagiostomi is r(*}>iesented in ('/tiintfra in 
tlie little cre*>-centie cartilage that lies in the ridge on tl'c* inteinal 
Rurfaeo of the naso-lahial fold, and a remnant of that part of 
the nla nasalis that oiiginall> lav between this process and the 
process a is re])resented in the cartilage / of (^himara. 

'^rhe cartilages m and <j of (Viimara ha\(* no homologues in llie 
Plagiostomi, hut they, tin* nasal-fold process of the cartilage f/, 
and the little adjacent crescentic caitilage are all evidently of 
fibrous origin i|^ul all (jnite ceitainly chondrifications of a suh- 
opidermal layer of fibrous tissue. Just wliat this layer of tissue 
is I have been unable as jet to definitely determine, hut it would 
seem t;o he the fibrous layer of the corium. ^I'he nasal flap cai ti¬ 
lage of my descriptions of JMa (Allis, Ifilfi) is ceitainly a 
ohoiidrification of this same layer of tissue, and as the process Jt 
of the ala nasalis of that fish has exactly the same subcjiidermal 
position as the nasal-flap cartilage, that proce.^s must also be of 
fibr6u8 origin. But, if this process a is of fibrous origin, the alar 
ring, of wliicli it is a process, must al^i be of similar oi igin, all 
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of these enrtilages then being chondrifioations of a single layer 
of sub 9 [)i(lennal fibrous tissue. This fibrous layer certainly 
pa'^sed, originally, beneath the epidermal tissues that wore modi¬ 
fied to form the sensory epithelium of the nasal pit, and when 
this sensory tissue was invagiiuit.ed to form that pit, the libi’ons 
layer must liave bf*en invaginated with it. The nasal capsule 
might then itself also be a chondrification of this same layer of 
fibrous tissue, and hence not a part of the axial sk(‘leton, as it is 
usually considere<l to be; and its de\elopm(‘nt in the IMagiostoini 
is decidedly in fa\oiir of this assumption. 

The cartilage/*of Huhrecht’s descriptions of Chhnara, although 
it lies along the edge of llie postero lateral nasal aperture, has no 
relations wliatever to the original antero 1 iteral nasal aperture, 
and hence is not a (lcri\ati\e of tln» ala nasalis, and its position 
strongly indicates that it. is an anterioi* U])por labial. Jt has 
ap[)roxiinately the position of that lal)iMl in llrteroth^nttoi^ and 
also that of the singh' labial of (Allis, Jill7 />), and 

the fact that its anttuior end is in c()nta(‘t with a [)art of the 
chondro.*ranium that is (piitc nmpiesiionahly dcii\(‘d from the 
palato-(piadrate is in accjjrd with the conditions that 1 have 
above described in several of the Stda(dni, and would he wholly 
exce|d>ional fora cartilage derived fiom thi^ ala nasalis, Jf, in 
one of the »S(dachii above ref(*rred to, the filu'oiis or ligamentous 
tissues that are related to the anterior upper labial, and tliat are 
attached to the cliondiocraninm in the na.sal region, w’ere to 
undergo chondrification, a cartilage would arise that would 
closely resemble the cartilage of Vhintara, one part of this 
cartihage thus b(*ing of labial origin and the other of independent 
fibroJis origin. Furtlnuanore, this oiigin of the cartilage is in 
accord with itvS relations to the terminal branches of the neiwns 
inaxillaris trigemini, for the more impoitant t(uiriinnl luanelies 
of that nerve pass iijiternal to the caitilage, hetweim it and the 
nasal capsule, which is not their relaticuis eithei’ to any ]>art of 
the nasal cajisnle of the Selachii or to tlie ala nasalis of tho>e 
fishes, ])nt is their ndations to the anteiior upper labial and its 
related ligaments in those fishes. What is aj>parently the carii- 
lage/in Schanin.sland\s desciiptions of <*mhiyos of ('uUorhi/nchvi^ 
(1903, tig. 127) has, lu>we\er, dicidedlx the ap|eaiance of 
being a part of tlu' ala nasalis, but the eai'tilages as then* shown 
are so (liflerent from those in the a<lnlt (htittara that 1 am 
unable to make any comparison. Two of the caitilages de- 
scrilH^d by Schanin.sland, called by Jiim tin* caitilages V and V, 
are said by bim to lie in mncoiiF folds “ welche <lie Sebnan/e 
umgel)en”and to represent preoral visceral arclies. I^remandi- 
bular arches they may repi*esent, as may also the labial carti¬ 
lages of the Selachii, but they certainly cannot represent preoral 
arches. 

The cartilages c and <! of Hubreelit’s descriptions were con¬ 
sidered by him to together represent the posterior upjier labial 
of the Selachii. They are first mi(\ by him to be separate and 
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distinct caitilM^<'s, c.MpnbIc of m sligin motion with each otliei*, 
but they later said to be so coinjdetely fused that; there is 
even but slii^flit persisting indication of tli(‘ line of s(‘paratioii 
iietween tlnmi. Vetter found tliein ns se]>arate cartilap*s amt 
considertMl tlumi to be, respiictively, tlie maxillary and mandibular 
labials. K. Kiirbrin^«*i* found them more ind(‘pend(‘nt of eacli 
other tlian they are said to be by Hubrecht, but, less so tlian 
des<U‘ib(Ml and ti;^nir(‘<l by V^dter, and he afrr(‘es with Hubrecht 
in considei*in,ir them, together, to i-eprt'sent the posterior n|»per 
labial. Jjuther shows them as a sin^ifh* cartilage, ami they to¬ 
gether form 1-lie maxillary, and hence posterior upper labial of 
liis deseriptions. I find them ns .se})arat,e and distiiu't cartilages 
lying immediately ]K)steri(>r to the angh* of the supplementary 
secondary gap(* of the mouth and stra<ldling the lint' prolonged 
of that angle, that angle lying m‘ar the inner <‘nd of the line r)f 
the angle of tlu* gape, as fully described in my woi-k now* in 
press (Allis, 1917 h), Oiu'of th(»s(‘caitilages thus lies dorsal ami 
the othei’ ventral to tlu' line of the angh' of the gape, in the 
positions r(‘s[)ec(ivady f>f the posterior upper ami mandibular 
labials of the Si'lachii, and I accordingly consi<ler tlumi, as 
Vetter did, t.o rejiresimt. ivspectively, thos(* labials, notwith- 
stamling that th<*v both, ami particularly tlu' posterior upper 
labial, S(‘em to be chondritications of the saim* fibrous Inver tliat 
has given origin to tin* cartilages </, /a, and c of llubrecht’s 
descriptions. 

I’he posterior upper labial, thus identified, is a sniall and some¬ 
what r(‘ctangular caidilage that lies imnu'diatidy doi*sal (morpho- 
logicallv posterior) to tin* ventro-posterior-lateial end of the 
plate like portion of the cartilage /</. It is strongly but loosely 
att.ached, by its ventral (morf)hologically anterior) end, to the 
latter cartilage, and also strongly but ipiite rigidly attached, by 
tin* adjoining, posttuior (morphologically xential) edge, to the 
dorsjil end of tlu' mandibular labial. d’his latter attachment 
allows of hut, little motion betwi'en the two pieces, such htth* 
moti(»n as th(*re is being latero-mesial. '^Fhe labial gives inser 
tion, on its dorsal (moiphologically posterior) (‘dge, to the 
musculus le\ator anguli oris anterior, ami either on itst‘\ternal 
surface or its anterior (moijdiologically dorsal) edgt‘, to the 
musculus labialis anti'rior, tin* oth»*r end of the* latter muscle 
being inserte<l on the dorso-anterior end of the (‘aitilage///. 

The mandibular labial (cartilage c) is a stout bar of cartilage 
with a large triangular j)i’ocess on its anterior edge near its vcuitral 
end. The ant-erior edge of its dorsal end is strongly attached to 
the p()sterior upper labial, as just above described. Its ventral 
end lies in the himl end of the labial part of the naso labial fold. 
Its anterior ])roce.ss passes internal to the hind end of the su]»ra- 
mandibular furrow', and lies in supporting lelations to the sup¬ 
plementary secfonclary lower lip, this process and tlie nasal-flap 
process of the cartilage together with the related ci'escentic 
cartilage above described, thus being opposed to each other in 
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these supplementary secondary lower and upper lips. The ante¬ 
rior end of the anterior process of the mandibular labial gives 
insertion to a tendon of the niusciilus levator anguU oris pos¬ 
terior, that tendon passing downward across the internal surface 
of the labial to reach its point of insertion, as shown in Luther*a 
figure of Okimenra motistrosa. Connected with this tendon, and 
as direct ventral continuations of it, there ai-e two small liga¬ 
ments, one of which joins tlie ligament I of Luther^a descriptions, 
to be described immediately below, while the other runs venti*o- 
inesially along the external surface of the mandibula, intemal to 
the muscuhiH Inbialis posterior, and has its insertion in tough 
fibrous tissues in the median line. The tendon of the musculus 
labialis posterior runs dorsally along the internal surface of the 
mandibular labial, internal (mesial) to the tendon of the mnsculns 
levator anguli oris posterior, and has its insertion on the inteinal 
surface of tlie mandibular labial near its dorsal end. this also being 
as shown in Luther’s figures of Chimeera monstrom. 

The cartilage a of Hifbrecht’s dascriptions was considered by 
him to be, together with a related Bandapparat,” the homologuC 
of the mandibular labial of the Belachii. Vetter does not men¬ 
tion this cartilage. K. Fiirbringer accepts Hubi*echt’s statements 
regarding it as correct. Luther considei*s this cartilage, alone, 
to l)e the homologue of the mandibular labial of the Selacliii, 
and, followitig Cegenbaur’s nomenclature, he calls it the pre- 
luandibular labial. The Bandapparat he considers to he an 
independent and supei-ficial structure, and he'fully describes it 
in Ch imeera monetroBa, 

In Chimerra coUiei^ the thick lower lip contains a mass of dense 
tough fibrous tissue which extends the full length of tlie lip and 
from its oral edge a certain distance |Hxsteriorly, This mass of 
tissue completely gunx)und8 the musculus labialis posterior, that 
muscle traversing a canal-like perforation of the posterior portion 
of the tissue without being in any way attached to it excepting 
only at its origin near the symphysis of the mandibles. The 
anterior (oml) end of the cartilage a is strongly attached to tliis 
tough fibrous tissue, and it abuts against the posterior surface of 
the musculus labialis posterior, the cartilage l;eing gixwved to 
receive the muscle and the edges of the gioove sometimes pit)- 
jectiiig to such an extent that the cai*tilage is decidedly Y-shaped, 
External to the symphysial edge of the cartilage, and strongly 
attached to it, there is a small piece of strongly deified cartilage 
which is grooved on its external surface to lodge a section of the 
mandibular laterorsensory canal. On its symphysial edge the car¬ 
tilage a gives origin to ligamentous tissues which cioss the median 
line and are attached to the corresponding oartila^ of the oppo¬ 
site side; this apparently being ns shown in Luther’s figure of 
Ohimmra momtrom^ but the musculus labialis inferior of that 
author’s descriptions of Chim<rra momirma is not found in my 
specimens of CMmcem mUwL 

The ligament I of Luther’s descriptions (19095, ,fig> 28) is 
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foiiiKi in my specimens of Chwun'a colliei "arising from the 
tough fibrous tissues that cover tlm ventnil surface of the sym¬ 
physis of the mandibles, and also from the external suiface of the 
cartilage a. Running latero-posteriorly iiua curved line, this 
ligament is joined first by a ligament coming from the median 
line posterior to the cartilage a, and then by a ligament coming 
from the ventral edge of the mandibular labial and to winch 
reference has just above been made. The ligament so formed 
runs posterioi ly across the postero-veni ral edge of the maudibuhn 
in a slight gnwve in that edge, and then runs upwartl along the 
internal surface first of tlie mandihula and then of the jmlato- 
quadrate, and is inserted on a little cartilage which seems to 
correspond to the spiiuculav cartilage of lluhreclit s descriptifjus 
oT Chinuira moustrosa, notwithstamling that it lies mucli farther 
from the hind edge of the inandihulu. This little caitilage 
probably a persisting remnant of a mandihniar braiicliial ray 
such as is frequently found in the »Selachii and tlieie currently 
willed a spiracular cartilage, but it can^iot he the honiologue of 
the spiracular cartilage of the Hatoidei, that cai tilage being tlic 
extrabranchial, or suprapliaryngobranchial, of the mandibular 
arch and being represented, in Chwurtay in the processus oiicus 
quadrati, as already stated. The ligament related to this little 
cartilage may then represent either certain persisting fibrous 
tissues of the mandibular aich, or be a ligament derived from 
certain fibres of the primitive constrictor of the arch such as too 
found in Jsfrape (Luther, 11)09 ri, p. 14), and to which J lia\e 
made reference in a work now in press on the homologits of 
the muscles related to tiie visceral arches in tlie gnathostome 
fishes (Allis, 1917 a). If this little cartilage he a persisting 
remnant of a inaudiliular branchial my, then the caitilage a 
would also seem to be such a remnant. Luther (/, r. p. 4fi) 
considers the cartilage a to be a chondrification of the niembiano 
in which it lies. • 

3. Rostral Processes, 

The three rostral processes of tlie adults of ail of the Cliiime- 
roids arc said by Garnian (1904) to be attached to the cliondro- 
cranium by ligamontj^ “in such a way as to admit of considonible 
movement of their distal extremities up and dow n,” the ident 
interenco being that (iarmau did not find, in any of these fishes, 
the caitilage of these processes continuous with that of the clion- 
diocranium. Hubrecht, however, shows all three of these 
processes ilirectly continuous with the caitilage of the chondro- 
cranium, and he suggests that the median piocesh may lie the 
homologue of the rostral process of the Helacliii, and that 
the lateral processes are pmbably represented, in the latter 
fishes, by ligaments. Schauinsland (1903) refers to these pro¬ 
cesses, in embryos of CMorht/mhuSy as “mit dem Schadel test 
verbnntlenen Knorpeln,” and in his figures he shows all three of 
them as outgi*owths of tlio septal cartilage of his descriptions 
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and as directly continuous with it, the processes thus being of 
trabecular origin. Schauinsland says that these processes support 
the rostrum. Garman (1904, p. 252) says there is no rostrum in 
these dshes, but tlig presence of the rostral processes suggests 
that a rostrum existed in ancestral forms and has become ob¬ 
solete. Gegenbaur (1898) says that the three rostral processes 
correspond to, but are not <UrectIy descended fi*om, the three- 
limbed rostral basket of the Oai'chariidae and Hcylliidie, tliis 
implying that they are dii*ectly continuous with tl»e cartilage of 
the chondrocraIlium. Dean (l906) shows the median process 
directly continuous witli the cranial cartilage in a six-month 
embryo of Vhim(nra colUei^ but tays (Z. c. p. 129) tliat: ‘‘I am 
inclined to interpret it as an element, /. e., a Hn support, trans¬ 
posed from a hinder ijosition,” which would mean that it was ncSi 
primarily a part of the cranial cartilage. The latemJ rostial 
processes he says are 1 iter developed into long and separately 
jointed elements.'’ He considei*s the iniHlian bar of the rost!*al 
Iwisket of the Cnrcliariida* and Sejdliidae to be pro})ably represented 
in the septal plate of Scliauinsland’s desci iptions of Callorhyvcfufs^ 
and hence not in the median rostral process of that anthorV 
descriptions. The lateral bars of the rostial basket of tbe 
fSelacliii are said to be posvibly the homolognes of the little 
processes s of Schauinsland’s descriptions of Callorhynchua, to he 
later considered. 

In my specimens of Chtmcera coUiei^ I find the median rostral 
process articulating with and strongly bound by ligamentous 
tissue to, but not directly continuous with, a slight eminence 
of the chondrocraiiium that lies on its dorsal surface between 
the two anterior oj>enings of the ethmoidal canal. The lateral 
process of either side arisCvS from a thin and flexible portion of 
the anterior edge of the dorsal wall of the nasal capsule, and it is 
apparently directly cpntinuous with tlie cartilage of that wall, 
the' surfaces, when the process is removed, always ajjpearing 
fractured. The median process runs at first dorso-anteriorly and 
then turns somewhat abruptly venti*o-anteriorIy, and extends ap¬ 
proximately to the lev^el of the outer einls of the lateral processes. 
From about the middle of the length of the proximal portion of 
the median process a ligament arises and runs antero-venti*ally in 
the median line until it reaches the level of the latend processes. 
There it spreads dorsally, ventmlly and laterally and is lost in 
a layer of tough fibrous tissue that lies inteinal to the latero- 
sensory canals on the ventro-anterior surface of the snout, and 
forms part of the ^brous layer of the corium, to be later described 
in connection with the ampullary tubules. A stout ligament, 
Vhich extends mesially from the outer end of each of the lateral 
processest also lies in this tough tissue, and is thus indu*ect}y con¬ 
nected with the. median ligament just above described as well 
as with its fellow of the opposite side. GegenbauV (1898) found 
these three ligaments represented by cartilage in one specimen * 
of Chinfwtra^ the ligaments of my specimen thus being cajmlJe of 
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undergoing cliondrification. The pieseiice of these three liga¬ 
ments connecting the throe rostral pro(;esses of (Jhimcera, and 
their possible chornlrincation, thus suggest that they and the 
processes together represent a rostral basket similar to tJiat 
found in the Oarehariidie and Scylliidap, but everted. Jn 
certain specimens of Mmtelus J iiml similar ligamentous or 
fibrous strands (•ouneeting the median and lateral limhs of the 
rostral basket, and if such a basket were, to he everted, by 
the ]at(Mal limhs ]»assiiig aiitero \ehtrally evteriial to tl)e median 
the cou<litious found in dhinutnt would appareiitly arise; 
the lat.eral ju’oee^se^ of (liinKvra thus r(‘])reseuting the hasjil 
portions of the lateral limbs of the basket of the Selaehii, those 
p()rtions of those limljs laung attached to tlm nasal capsules as are 
the process(‘s in my s[)(*einu*iis of 

(larmati says tliat, iit ('hinutra motifitrosa^ the mediati rostral 
ju’ocess ‘‘pr(*sents the a])pearanc(* of Iniving originally 
attached near the nasal capMile. as in (\fflorlif/nc/n(ft^ and of 
having the basal portion, fta- a short distance, brought hack 
against, and fused with the frontal region of the skull.This is 
certainly also the appearance presentiMl by the proci‘.ss in CJi})n(tra 
colUet ; but it is j)rol>able that tin's apparent folding backward of 
this jiroccss is due to the marked autero-ventral growth cd the 
anterior portion of the naso-ethmoidal cartilage, the rostial stalk 
being carried forwai'd’ beyond the base of the median rtistral 
proct*ss. (Comparison ol Schaiiinsland’stigure 120 of ('(lUorhifnchua, 
giving a median vertical sc^clional \i(w\ of an embrw) of Cal/o- 
wu’th the accompanv ing tigure 2 (IN. I.), giving a similar 
view of the adult (Innuvra cttUiei, will show' that this must be so. 
(k)mparison with S(*v\erty.ofrs figures of embr\os of Prlstiurvs^ 
and with Dean’s figures of embryos of (^hhmvra colliel, tlien 
further show's that, heeanse of the antero ventral growth of thi.s 
])iirt of the chondrocraiiium, the antero ventral half of the 
fenestra prseeerehralis has been carrh*d forward on either side 
of the median I’ostral jirocess, that tlie (idges of tl\e fene.sira 
anterior to the process liave then fused with each other, and tliat 
posterior to the rosti’al ])rocess the fenestra has been closed by 
lateral compression of the cranium, the ethmoidal canals of oppo¬ 
site sides coalescing in the iiiediaa line and their floors foi*ming 
the roof of the cranial cavity and their roofs a secondary roof to 
the cranium. The 1‘enest ra pvjoccrehralis is thus com[)let.ely closed 
in the adult but in emhry<xs of CaUorht/nchns a part of 

it still persists as the ojHuiing t of Sehauinsland’s figures. 

A stout ligament ai’isejt from the dorsal suifaco of the chondro- 
cranium at the posterior edge of the nasal capsule, there lying 
postero-lateral to the corresponding lateral rostral process. This? 
ligament lies at first at right angles to the chotnlrocraniuin, and 
as it is stout and stiff’, it looks like a short ligamentous horn 
which extends to the internal surface of the fibrous layer of tine 
corium above referred to as being related to the tubules of tlm 
ainpullary organs and to be descri^^d immediately bclow'. There 
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the ligament breaks up into numerous branches which spread in 
every direction along the internal surface of the fibrous mem- 
bmrie. From the anterior surface of the columnar portion of 
the ligament a branch ligpimeut is sent antero ventrally beneath 
the fibrous membmue. The little cartilaginous eminence s, sliowii 
in Scbauinsland’s figures of CalU^rhytiehufi on the doi*sal surface 
of each nasiil cap^nlb, corresponds approximately, in position, to 
this ligament of Ckimam, 


4. Aiiipnll(x» 

The ampulhe were examined in two specimens. In one of 
these specimefis there were five large occipital ampullaiy pores 
lying in line along the anterior edge of that portion of tlie 
Kupratemporal commissure (latemJ Cfinal, Cole, 1896) of the 
lalero-sensory canals that lies between the poatt'rior ends of the 
supi'aorbital and infraorbital canals. The tubules that start 
from these pores immediately penetrate a suhopiderinal meni- 
brniio which extends over ne^^iiiy the entire surface of the head, 
and, lying in that membrane, between external and internal 
layers of it, run foward dorsal to the orbit and terminate in a 
group of five ampullje that lie immediately dorso-lateral to the 
luedmn rostral process, these ampulalso lying between the two 
layers of the subepidermal membrane. -Dorso anterior to the 
eyeball, between it and the supraorbihil latei*o-sensory canal, 
there is a group of twelve supraorbital pores, the tubules fx'om 
which also penetrate the hubepidennal membrane and, running 
antero-veiitially, terminate in an ecjual number of amj)ulho that 
lie ventral to the ampullie of the occipital pores and, like them, 
between the two layers of the subepidermal membjane. A^nterior 
to these supraorbital pores, in the anterior end of the space 
enclosed between thc^ supmoi’bital and suborbital latero-sen&ory 
canals, there are three groups of pores more or less contiguous 
one with the other. In the two dorsal groups together there 
were thirty pores, and in the ventral group twelve pores. The . 
tubules from the two doi*sal groups penetrate the siibepidormnl 
membrane, and running dorsally, doi’so-posteriorly or posteriorly, 
terminate in ampullse that lie between the two layers of the 
subepidermal membrane, close to the ampullae of the supra< 
orbital pores. The tubules of the ventral group perforate first’ 
the outer and then the inner layer of the sul^epidermal mem¬ 
brane and terminate in ampullae that lie close against the 
internal surface of that membrane, in, the region between tbe 
dorsal and lateral rostral processes. Ventml to this latter 
J^roupnf pores there are numerous pores, many of them minute, 
covering that^pwtlon of tlie ventro-lateml surface of tbe snout 
that lies betweei) tbe suborbitai latero-sensory canal and the 
KupramaxiUary fold, and antero-mesial to the point where tbe 
sitpnmtbital canal joins the outer buccalis canal. The tubules 
le«iding tivm these poles all vm dorsally between tbe two layers 
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of the subef>i(lernial iriembraiie, and apparently all perforate the 
inner layer of that membrane ami terminate in ampullse that lie 
internal to it, in the reijion between the dorsal and lateral rostral 
[)rocesse8. The ti^snes were, howevei*, here so dense and tough 
that the relations of all of these ampulla* to the membrane coiihl 
not be definitely determined. 

The ampulla* above described are all innervated by branches of 
the i^Htuus ophthalmicus superlicialis trigemini, these branches 
being all given off after tinit nerve issues from the ethmoidal 
canal through its anterior opening, the hi-aiiches destined to the 
ampullae that lie between the two layers of the stibefudermal 
membrane all perfointing the inner layer of that membrane U) 
reach the ampullae. These ampulla* corres[>on<l, in position, to 
tlie larger one of the two supraorhiUil groups of Ooles (1896) 
(U‘Scriptions of Chimmra uionstrosuy the smaller group of supra¬ 
orbital pores of that author's descriptions having approximately 
the position, in coUteiy of a group of ampulla* that are 

innervated by the nervus buccalis. 

Cole siiys (1896, p. 655) that the ramus olicus facialis supplies . 
“the most ventral of the amptdla* opening on the sinface by the 
large occipital por€*s,” No such branches of the ramus oticus 
could be found in my specimens of Chiimrm collifiy ami as the 
amfuilhe related to these occipital pores all lie on the dorsal sur/ace 
of the snout, at a great distance not only from the related pores 
but also from tlie branches <»f the oticiis shown in C‘oleV figure, 
this would seem to he an error. 

The buccalis ampulla* are found in three groups, two inner¬ 
vated by the inner buccal nerve of Cole s descriptions and one 
by the outer buccal. The doi’sal group of inner buccalis ampulla* 
lies on the dorsal surface of the snout, internal to, oi* slightly 
posterior to, the occipital and supraorbital groups of ojdithal- 
micus ainpuihe, and, like those ampulla*, between the two layers 
of the subepidermal membrane, these ampulhe having Hj)proxi- 
matelythe position of the posterior group of supraorbital ampulla* 
of Cole’s descriptions. The tubules of these ampullje run 
poKtero-venti'ally, inteiiial to the ophthalmicus ampulla* and 
tubules and }>etween the two layei*s of the subepidermal mem¬ 
brane, and with one exception they all open on the external 
surface in the spmse included between the latero-sensory canals 
innervated by the inner and outer bucadis neiwes of Cole’s 
descriptions, the former canal being the one to which 1 have 
alcove referred as the suborbital canal. Nine of these poras form 
a subrgroup which lies in the doi’so-posterior corner of that space, 
while one of them opens somewhat venti*o-anterior to tlmt sub¬ 
group ; and associated with the tubules of these pores there is 
tlie one exceptional tubule, which opens by an i,solated pore that 
lies posterior to the posterior liyomandibular latero-sensory 
canal of Coles descriptions, A second sub-group, of seven large 
{>oreB) lies immediately ventral to the inner buccalis suborbibd 
canal, in a large bend at aliout the middle of its length, and a 
Paoc. Zooju Hoc.—1917, No. X. 10 
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tint'd 8ub-gix>np, of ten pores, dorl^al to the outer buccalis canal 
and postero-Iateral to the point where that civnal is joined by the 
bupniotbital canal. 

The second, or ventral group of inner buccalis ninpnllfe Imstlie 
position of tlie group B'* of (Jole’s descriptions, and it albo lies 
lietween the two layers of the siibepidernial inen^brane, al>out 
midway l>etween tlie median and lateral rosti-al,processes. From 
there the tubules run pobtero-yentmlly, internal to the tubules 
of the dorsal buccyalis ampullie, and o|)en on the external siuface 
in a long line which begins at the jK)int where the outer buccjilis 
canal falls into the anterior one of the two hyomandibular canals 
of Cole’s descriptions and extends along the dorsO'Unterior edge 
of the latter canal until it reaches the postero-ventral end of the 
supramaxillaiy fold. There the line of the anipullary pores 
turns dorso-auteriorly along the edge of the supra maxillary 
toM, and so coiitimies nearly to the median line. 

The outer group of buccalis ampullie is Cole's group and it 
lies ventral to the base of the lateral rostral }u*oc*ess. The 
tubules of these ampullie all run ventrally and |)aHs internal to 
the supramaxillaiy furrow. There Iwo tubules separate from 
Ibe others, luid running mesial to the external nasal aperture 
0 }>en on the external suiface immediately ventro-mesial to tliat 
Sjiertuie. The lemnining tubules of tiie group pass ]) 08 tero- 
iateial to the external nasal ajieituve, ami open along the \enlral 
edge of the nasal poitioii of the naso labial fold, TJiese arnpulhe 
ami then* tnhnles all lie internal to the inner layer of the snb- 
epiilermal membrane, but they aie suiTOunded hv delicate con¬ 
nective tissues that would seem to represent the corresponding 
layer of the eoriuin. 

Closely lelated to the anipnllary pores on the ventinl surface of 
the snout, there are several patches of small depiessions hich 
are the external openings of little glamlnlai stinctmes tiiat aie 
of epidermal origin and form little protn he ranees on the internal 
surface of the epidermis, suggesting undes eloped oi degenerate 
ampullie. 

The suhepidennal membrane in Mhhdi, as shove destaihed, the 
larger part of the ampllary tubules he is formed hv the outer 
iihrouft layer of the coiiiim. Tlie latero-seiisoi v giooves, and the 
calcified cartilaginous rings that partly surround and support 
them, all lie external to this fibrous layer, as Wiight (IK84, 
p. 263) says that the latero-sensory canals of embiy os of Amhirm 
also do to the corresjionding layer in that fish. The membiune 
passes external to the three iWral pi'ocesses, and there encloses 
a median, tliree-Hi<led space which lies between the three pro¬ 
cesses. The membrane is hei*e thick, because of the accumulation 
of the enclosed ampuUaiy tubules aufl sacs, and the inner layer 
of the membrane is markedly reticulated, the meshes in tlie 
membrane being tyaversed by the tubules of certain of the 
ampullen and by the nerves that supply the others. The median 
]i(irtioii of the tluveeHsided space is filled witli loose fatty con¬ 
nective tissue, (lud the nervus c^hthaimieussuperficialis of either 
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side, after i^^uing from tlie miteiioi* opening of <Jie etlimoitlal 
fHwal, entevh thiN space and there breaks n[) into numejons 
terminal branches. The two layeis of the membrane exit ml 
into the supra in axillary fold, and apparently end in its \entio- 
anterior edge. The tubules of the oiitei liuccal gi oup of ampul he 
open on the external sin face oral to the siipramaxdlary fold, and 
they and the related sacs lie inti^rnal to the niemInane that* 
lodges the otlier tubules, but, as already sUited, libious suh- 
derinal tissues aie found in the lijis and the iiaso-labijil lolds 
that seem to correspond to this layer of the corium, hut they do 
not form a definite mendirane. 

In iny work on Mnutdan (Allis, 11K)1) no attention was given 
to the relations of the ampulla' to this lihious membrane, but I 
now find, on re-examining my sections of this fish, that the con¬ 
ditions there are strictly similar to those in Chlmcera* In the 
work on MasteluH f came to the conclusion tlial each ampullarv 
pore of tJie adult tish indicated, approximately, tlie place i)f 
origin of t-lie related ampullary organ, tlie long ampullaiy tuhule 
of certain of these organs being formed by an exceedingly rapid 
growth of a primaril> slant tube, that iuhe being stietched out 
between the two relati\ely fixed points lepifsented by the 
surface ])()re and the j)oint wdieie the sensoiy nei\e enters the 
organ. Tliis has been since confirmeil b> CV)ggi a;id is 

further confirmed by the conditions that 1 ha\ e since iouml in 
(^/ifaiif i/(h>sf'l(tchns, the ampulhe of that tish all ha\ing shoit tubes, 
and the ampullarv sacs all l\ing imnuMliatel} Ixmatli th(‘ udated 
siirface-])ores. 'this marked diHeience in the }K)sitions of the 
ampullarv sa<*s in tin's fish and thoM‘ in and Chnnam 

esiilently n<*eds ex]>lanation. and it wouhl seem as it it must he 
ill some way related to the amount of cianial tiexuie at the time 
the ampulhe are de\eloj)ed. When the cianial tlexuie is at its 
gieatest, those poit^ins of the extei’iial surface of the head 
on which tlie nni)>ullaiy jKires aic found in tlie adult must lie 
anterior or ventral to the cuiwed anleiiov end of the central 
nei voiis system, and hence in the region ot the future rostium. 
If the ampidlary sacs and the lelateil nerves were well developed 
at this time, it wouhl seem as if tlie tendenev woulil he to 
liold the sacs tlierewhen the eranial liexure was later lediiced 
and the brain drawui relatively backward. The dermal tissues 
W'ould, on tlie contniiy, prohal»ly retain their I'elative relations 
to the underlying [>arts of the Imiin, and henee also hediawn 
backward; and if the ampulla^ had already penetrated the fibrous 
layer of the corium and continued to lie in it, their shoit tubes 
would be lirawn out into longtiibults lying in the fibrous laver 
of the corium, as is actually the case in MuMus and ChUrntra, 
But if the ainpullavy such weie not well deveiojied when the 
cranial fiexnre was at its greatest, their tuhnks could not be 
stretched, and it would be the related nerve strands that would 
l>e lengthened, as in C/ilarni/chutelachHH, This would not, however, 
explain why these organs |>eiietrate tlu' fihrouH layer of the 
corium without wholly |>ei’foi‘atiwg it, nor why these oigans alone 
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enter this layer, the latero-sensory organs and terminal buds all 
lying external to it, as do apparently also the corresponding 
tissues of the ear and eye. * 

Conclusions. 

f In the chondrocranium of the adult Ohimcera the tral)ecultB 
arise from the ventml surface of the pamchordalH at a con¬ 
siderable distance posterior to their anterior ends, and they 
project antero-vent rally at a marked angle to the parachordals, 
1 ^his shows tiiat there was not only marked cninial dexureat tlie 
time tlie trabeculie began to cliondrify, but also that this flexure 
was not, as in the Plagioatomi, later greatly reduced ; for that 
there has here been reversion from the conditions found in the 
a lult Plagiostoini, the cranial flexure being first reduced and 
then later reac(|Hired, seems wholly impiobable. Tlie lIohx*ephali 
must accordingly be descended from some torm in which con¬ 
ditions existed similar to those that aie now found in embryos 
of the Plagiostoini, and as these conditions were probably not 
tound in any adult form, the Holocephali must be descended 
directly fi*om embryos of the Plagiostomi by conservation and 
modification of the conditions tliere found. 

The chondrocranium is geneiiiily cou'-idereil to have been 
formed as a cast which lies between the brain, as a core, and the 
external epidermis, the form of the cast depending primarily 
upon the form of the brain. There must accordingly have been 
some potent influence determining, in these fishes, the retention, 
by the forebrain, of the position imposed upon it by the maiked 
cranial flexure of embryos. The precocious development of the 
eyeballs, and their shifting forwaid and mesially iloi-sal to the 
forebrain, where they are actually found in the adult, would 
doubtless have furnished such an influence; but, unfortunately 
for this assumption, SchauinsJaiid’s descriptions of Callor/tf/nckits 
show that the eyeballs are still wddely sepniated fiom each other 
in early embryonic stages, and that the midbiain lies between 
them. ^ It would accordingly seem as if the determining influence, 
whatever it may have been, must have l>een related either to 
a precocious development of the oJfactoiy organs, or to such r 
development of the functional mouth. 

In all embryos of the Plagiostomi the mouth is at first directed 
veutrally, and if it liecame functional before the cranial flexure 
was reduced, it would evidently tend to mnain ventml, this 
|) 08 sibly explaining why it is found in this position in the adults 
of most of these fishes. Jf in such an embryo the danial flexure 
were relatively kte in being reduced, or, what is the same thing, 
^if the mouth became precociously fimctionah the {lerpetuation of 
the conditions then existing might give lise to the relations of 
trabeculaB to paorachordals actually found in the adult Holocephali, 
The eyeballs would then naturally tend to shift forwaid, and 
when the head was later eompiessed lateio-medially they would 
}ie dorsal to the forobi’aiu* The other }>efjuliaritieb of tlie 
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chotidrocraiiium would then erise as a result of the anterior ends 
of the trahecnlfle turning dorsjdly anterior to the forebrain and 
between the nasal sacs, and then agaii^ forward in their terminal 
portions, represented in the median rostral process. 

The peculiar form of the ehondiwraniuiii of these fishes would 
not then he primarily due to developmental adjustments to 
feeding habits, but to the acquisition of feeding habits adapted 
to anatomical conditions which were wholly independent of those 
habits. 
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EXPLANATION OF THE PI.ATES. 

'I'lic fi^iuivs ait* all uatnrttl tize. 

PlAIK I. 

Ei;r. I. Lati’vni vn*w of tlu* Ik'jkI of ('himtem colhef\ showing tlu* l.it(T'>-snihory 
oaimL aii<i tiio HtiijiiilLn \ 

2 . Meiiiun \irs\ of tlio skull. 

Pi UK II. 

Fig. 3. LhUthI >u*w of the skull, witli tlio hilual aiul nasal mrtihigos iu j»huM*, 

1. Latoiiil \U‘W <>f thr aiit«‘noi nul of tlif skull, with the ala iiasaiis ami tht> 
c.irtilagt* / ill place luif the otliM lalual iiihI nasal cartilages rcuiovcd. 

0 , The sHiiK*, with the ala iiasalisaiid iMitilage / iciuuied. 

(i. Veiilio-aiiti'iioi \ lew ot the end of the siiout. 

PlilK III. 

Fig 7. Porsil \U‘W ot tlichknll. * 

8. VeiJlial \iew of the skull, 
it. Po>h'noi \i4*w of the skull. 


/ utfi .1* /.r ft( m. 


a, cat til.ige o of Iluhoi ht's desi np- 

tlOM" 

o/), forinnui foi iicrsus alMlucius. 

</c/*, toiaiiieii ioi aitina centialls 
ret line. 

tier, foianien hii anterior (.erclual\eiii. 
Of///, untenoi dental plate. 
afi\ anterior o]H*iting ot elhuiuulal 
canal. 

ant^ antorlutal puicess. 
r/ c, caiuiu craim. 
e, cartilage e of JIuhrecht s <U.*.cnji. 

tlOlis. 

er, rthiiionkl canal. 

foramen ^lor (‘flerent j/seiido- 
braiicliial urter>. 

/ \ foramen for iieneaiid arterv. 

, foraiiuui lor hraueh <it neniis 
ophthaliaieus. 

ftiy foramen for neruif) taeialis. 
jfa, fene>>tra nasal k. 

/if, foramen for branch of veiiaimsalis. 
fvny foramen for \eua nasiilia. 

cartilage g of HubreclitV clescrip- 
ttoiia. 

hmCt byomandibulftr ktero - aeiiKory 
canal. 

hmf^ foramen for nerrus hyoideo-man- 
dibiilaria facialis. 

Ay, bypopli^ awl groove. 

A, cartilage k ot Uubreebt's di'acrip- 
iiomi. 

Irp^ kfaral roatral prticcw*. 

Wf tiartilagemof tiiibmdit’a de^crip- 
ttona. 


///(/. iiiandihula. 
itnU. nuindiltuhir hihi.il. 
mlf\ iiiandilnil.ir l.ihial l»»hl, 

«, process of caitil.ige A. 

«c, nasal c.ipsnh. 
iilf\ ii.iso hihnil told. 

o, foramen tor iienus ojitieus, 
o/k', outei huctalis hitero - sensory 
eaii.tl. 

oeiw. tfinnnen for ner\ us oculoiiiotoriiH. 
loijiinen tfir 'icivus fiplitlialinieiis 
piofuiidus. 

o/»/f, foiameu tor nei'\ us oplitlulmieiw 
BUperlienilis. 

p*ipt postt*rnu‘ fleutal plate. 
pei\ posttnor oiMiiing of etliiiioidal 
canal. 

///* foramen for nenus pahittmjs 
faeialuM, 

///y, iierforatioii for ia*dieel of carti- 
luge fg, 

piihy prenasal beak. 
pn<fy prenasal depression. 
ptfj jmlntuquadrate. 

/ire, premaxilhiry lip. 
pat, j/ohtorbilal process. 
pify pituitary fosaa, 

|)w/, posterior upper lahinL 
pPf fommen torpituitaiy vein. 

supramaxillary fold. 
tor, supraorbital Itttero*senbory canal. 
ms, BiilK»rbital shelf. 

SHhc, Kuborbital latero-sensory canal. 

/, foramen for nervua tiocbleans. 

//•, foiameii for nervus trigeminus. 
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8. On the LizanK ol tlie (itiuis l^hd<*rhortus 

By a. A. BorLKNGKU, F.H.S , F.Z.S.^* 

HenMvnl .liuiiniM 27, lal7 • Hnul Fcl>Mun\ 20, l*,n7 I 
(Plates J.ct Jl.t) 

Jnokv. 

S\sir\nii( Paj^e 

J*/ii/orhorfH<t Mnts( l)ie,'(lorniitui>i and ijdton 

1)1’the sjH‘( u‘s ... 1 L» 

J*h tntermeihiis, «|) t), SoiiiuhlaiHl hVJ 


PlIlUK HOlU I s. 

Laltisiitt, pait., Houlen^. (^it. Liz. iii. p. 54 (1S87). 

Phihichtn'tit'< iMatscliie. Sitzl). (les. nat. Kr. Borl. 181)5, p. *JI), 

Head-shields normal, saxe for the.oc'rasional ahs<mee of tlie 
iuter[>arietal. Nostiil pierced hetween two nasals and ))ordered 
l>y tin* first nppei lal»ial or narrowd) separated from that shield. 
Lower exelid scalv, more or h‘ss transparent in the middle, 
(’ollar well m irke<l. Hack with tw'o to siv longitudinal .series 
of lar^t‘ jdate-hke scales; \entral plates feehly imbricate, with 
truncate [M)st(*rior bor<h*r, smooth. Dij^its more* oi* h^s^ com* 
j)re.ssed, wdth smooth or keeled lamtdlar scab's inferiorlx. 
Femoral pores, 'lail long. cOimhical. 

Southern Arabia, Eritrea, Abxssinia, Somaliland. 

'J'his genus diflers fiom Larvrta and Lni((sfu( in the longi 
tudinal sei ies of enlai*ge<l plate-hke scab's on the back, an 
approximation to the comlition in Tftrhf/drotntts, and 

I/olasptii, 

In all the species the parietal foramen is absent, and a 
small teeth are usuallx piesent on the pt(*rygoids. 

The snbdigital lamella* \ary according to indixidnals; tliey are 
usually smooth rtr with two series of obtuse tubercles; .sumetiinc's, 
however, the tubereb's form obtuse keels, and in a female ot 
J\ HeKmatnn' there is a rat.bei* shar}> keel along the mbldle. 
Steindacliner lias already observed that of the two types of 
P, hardegyeri one has the subdigitjd lamelUe distinct!} keele<k 
whilst in the other the keels are scarcely indicated. 

The species grouped uiidor this genus thusafloj-d another argu¬ 
ment figainst the unnatural division of the Laceitithe into two 
main gronj)s, Liodoctyli and Pri^iUlactgli^ according to the ahsenci* 
<»r presence of keels on the low’er .suifaoe of the digit.s, which the 
ht^ite of thitigs in J^mmmodromvn and Sc^tptira had nlretuly led 
me to ul>andon, 

# • PuUiwhwl by pwmbsioii of tlio Truiteos of the PriliHh Muscnni. 

f For ox)»lttuanou of the Pinter* »ef» p. 167 . 
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Synopsis of the Species, 

I. Dorsal |)lato«i smooth or very feebly lt<‘eliMl; iiitorparietiil u‘*uallv absent (»r 

separatoii from the occipitai by the parietals meeting in the iniihlle; usnniiv 
tapper labials anterior to the suhoeular.; 11 to 16 feitioial poies on each sitle. 

30 to 42 dorsal plates ami seales acioss the middle ot the 
hod.> j hind limb not reaching the ear; foot 1\ to 1^ 
times length of head . i*. spinnhs Peters. 

28 oj dorsal plates and scales acroas the middh‘ ot the 
IkhIv; hind limb reaching the ear; t<K>t Iq times 
length of head . /* phifhpsii Hlgr. 

II. Dorsal platcfi more or less stiongh, luielv feehh keeled; interparietal in contact 
with the occipital or sepanited trom it by a small shiehi, iisiiull> 6 ui»]>er 
labials anteiioi to tlje sulioeular. 

38 to 12 dorsal plates and scab's actoss the middle of the 
hod^\ ; 12 to 11 larg(‘ kcehsl scab*', m a trans\erse 
senes between the hind limbs; siipraociilars in con- 
taet with the frontal, 23 to 31 guhtr scales m a 
longitudinal simmcs ; 11 to lt> teiiioral pores on each 
snle ; 33 to 36 lamellai scales undci the toiirth l(x‘.. 

33 to ID dorsal plates and scales across the middle of the 
Ixwh . 12 t«i 18 huge ktH’lwl sc.iU*s in a tiansxerse 
s(*iies hetwu'ii th<‘ hind limbs; siipnnM'uhirs in cjhi- 
tact with tin' frontal, 21.to 2K urular si'ales in a 
longitudinal senes; 12 to 18 temoral iwnes on each 
side, 21 to 3D luinelhir seah's under the tonith toe.. 

21 to 3D ilorsal plates and scales aeross the middle of tlie 
hnd\ ' 8 keeled plati's in a trmisvei*K‘ seiies between 
the hind limbs; supiaoculais u»iuill.\ sejmrated from 
tin* tiontal h> a senes of granules; 26 to 28 gular 
scales in a longitudinal stries; 11 to 13 temonil 
jHUVs on each side j 26 to 31 lamellai scales under 
the louith toe 


y*. neumanni Matsdi. 


P. ihtei'tneiliua Hlgr. 


F, hardeptjeri Stdr. 


1. PHiraK’iiOKTPfi SPiVAhis. (PI. J. (igv. 1,2.) 

LaceHa spinalis Petals, Mon. Beil. Ac. Ib74, p. 309, pi. - 
fig 

Laiastia spinalis lloulenfif. Cat. Tnz. iii. p. (1887); Stojneg. 
Pfoc. U.S. Kilt. Mus. xvi. 1894, {». 717; Ann, Mus. 

(lenova, (2) xvi. 1890, p, 951 ; Tornier, Zool. Jalirb., 8yst. xxii. 
1905, p. 375 ; O. Neumann, t. c. p. 395. 

Head and body feebly depressed. Head 1] to 15 times as loitj? 
as broad, its depth equal to the tlistance between tlie anterior 
corner of the eye and the tyrnpanuin, its length 4 \jo 4i times in 
length to vent; snout obtuhely |)oiiited, ns long as postocular |mrt 
of head, with obtuse canthus. Pileus twice as long as brotid. 
Neck as broad as the head or a little narrower. Hind limb 
reaching the shoulder or between the shoulder and tlie ear in 
males, the axil or tlie shoulder in females; foot to 1| times 
as long as head; toes slender, feebly compressed. Tail 2 to 
2 ^ times as long as head and body. 

Nostril pierced between 3 shields; nasals forming a sutnre 
behind the rostral, the sutui*6 1 to | the length of the fronto¬ 
nasal, which is much broader tnan long and broader tlian the 
internaiial space; pmfrontals forming a short median suture; 
frontal as long as its distance from tlm end of the snout, 11 to 
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H times as long as broad, angular in front, nincb narrowor 
behind, not or }>iit very feebly gns^ved in front; j)arietal.s Ij 1o 
1| times as long as Inoad, nie<‘ting on the median line, tlie inter¬ 
parietal being small and separated from the occipital, or alto¬ 
gether abs<mt occipital small t, triangular. Two large snbecjual 
supraoculajs, [U-ecedetl ami followed by a small om‘ (liist and 
fourth), often broken up into two or more small shields or 
granules, the tirst in contjict with I he frontal ; b or 7 su})er- 
ciliaries, separated from the supraoculars by a series of granules. 
Lower eyelid opa< pie or somewhat translucid, with fee]>ly enlarged 
scales in the middle, some of which are deeper than the otliers. 
Jlostnil not eiit(*ring the nostril; a single* p(>stnasal; anterior 
loreal sliorter than the second 4, rarely 5, u)>]>er lalaals 
anttTJoi* to thi‘ sul)ocular, uhicli is usually nairowei* beneath 
than jihove. A long narrow upper t(*un»oia], usually in contaet 
witli the fourth s\ij)raoeular, followeil by one or t wo small sliiehl.s; 
upp(*r temporal scales small and gnuiular or bcAagonal, lower 
larger : a more or h‘ss distiuet tympanic* shield. 

4 pairs of ebiu shields, tiist two or tlnec* in eontact in the 
mi<l(Ile; 21 to 20 gnlar si*ah‘s between the s\mpb}sisof tiu* cliin- 
sbi(*lds and tlu‘ median c‘ollai--plate, gi’annlar in front, gr.ulually 
or abi'uplly enhirir(*d aiid imbrieate bidiind, tliose of tlu* last low 
often as large* as tin* jdates of the eollar; no guiar fold. Cellar 
with strongly s(‘iiate(l edge*, c*ompe)se‘d of 7 to 1(1 plat(‘S. 

Se*ales granular on the nape; 2. 4, or, rare‘ly, b, rows of 
]u‘\ago»ial plate> ahuii* the bae*k. usuall\ smooth, sometimt‘s m*iv 
f«‘e])ly ke*ele*d ; tla*se plates rathe*i* small and U'^ually merL.o’ng 
gradually into the* gianular, tiat, smooth, or obtu'sels ke«‘h*d 
se'ales e)n the side's; bt) tt» 42 plat(*s ami sc'ah's ac’io'^s the* mahlh* 
of the* body, \’e‘ntial plates m b longitudinal and 27 to ‘12 tiaus- 
v<‘rse se*i ies, the' bordei of 1 he trans\eise series noti*lK*d be*twee‘n 
the plate's tin* median jmir of wliieli is nariowe*j- than the others. 
Jh'jcanal platens small and irie^gular, or twe> nu*eliaii enlaige*el. 

11 to lb temoral pe)res on each sielo. 27 t(» 30 lamellar scale's 
nnele*r tlie fe)nrth toe. 

Canehd scales forming alternatedy longer anel shorter wheals, 
npjier e>hliepu*, rather strongly and eliagonally keele*d, reanideMl or 
<»btusely pointed behinel, lower feebly keeded. bawds smooth ; 21 
to 28 scales in the fourtli or fifth whorl behinel the postunal 
grannies. 

Young dark brown or black on the boely, with 6 yelle>wdsh- 
white longituelinal str(^*lks. the median pair bifurcating on the 
nape, the outer branch extending to the supeiciliniy edge, anel 
uniting on the Imseof the tiiil; the upper lateral streak from the 
eye to the tail, passing above the tyinj>anuin, the lower from 

• Absftit in the type-speciiiwn one! iii^tneist of the 69 sre'e*inie*n<» frenn Gl)iinia 
<>xfuniiit*d by me. 1 wus wroii«: iu tbinkniK the abHt'iiw* ot tins shiiltl in the Opu- 
s|>ecimi'n to be an individual anomaly, 
t Di^ide^'d into two in the t> jH**'>pe*firHen. 
i Abeetit in. the tyi)e‘-»|)**eMine'n. 
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the upper lip to the thigh, passing through the tympanum and! 
above the fore limb, reappeaiiug on the bark of the thigh ; upper 
surface of head pale brown, witli or without darker mottling; 
upper suifat'e of tore limb pale brown, the shields daik-edgeti, of 
hind limb brown with round white spots; lower parts white; tail 
coral-red. These markings may entirely disappear in the adult, 
or the daik sjjaces between the light streaks may be leplaced by 
longitudinal series of dmk brown or black spots on a yellowish- 
biown giound. 


Measuiements, in millimetres. 


t 



1. 

2. 


8. 


Fiom t‘nd ol <411111^ to \ont 


55 

4ft 


52 



toll limb 

1ft 

17 


18 


HoHd 



12 

12 


12 


Width of III nd 



7 

7 


7 


l)<*ptb <d Ih id 



05 

6 


0 


For<‘ limb 



1ft 

17 


17 


Hind Itiiil) 



34 

31 


31 


Foot 



17 

10 


16 


Tml 



— 

122 


121 


1 d', IlivdtiH Soglunil 2 

cj, (Uiiiida 

» ? 

Clliuida 


Particulars of specimens examined. 




1. 

2. 

8. 

4. 

5. 

6. 

7. 

(J, Ri’gdeia Sogliuia, Adal 

55 

34 

2ft 

8 

20 

n 12 

2ft 

„ (iliind.i 

53 

34 

2ft 

9 

21 

14 15 

m 


4W 

33 

27 

ft 

24 

12 

27 

If 

4ft 

37 

2ft 

7 

22 

14-15 

28 

9 , .. 

55 

37 

32 

8 

2ft 

15 

2ft 

j» }} 

52 

38 

32 

7 

22 

12 

28 

.. .. 

47 

30 

32 

7 

25 

13 

28 


1 Length to \nit (in rfnllimftreh) 2 Plates hihI stales aci0*48 inuldh ofl) 0 «b. 
.3. Trans\erHe senes of \ential plates. 4 Plates m tollar 5 (lular scalts in a 
' straight line between s> inphj sis of c litii-shieldK and median eollai plate (5 Femoral 
poiea (light and left) 7 Lamellat stales undei touith toe -Same tabulation toi 
the following 8i>etie8. 

HahitaL Eiitiea. The type-specimen is from Bogos. 

I have examined the type-specimen and one from Adal in 
the Berlin Museum, two horn llugdcia Sogheira, and 59 from 
Ghinda, in the Genoa Museum. 

2. Philoci^ortus phillipsii. (PI. I, figs. 3, 4.) 

Latd^tia phiUipaii Bouleng. Ann. & Mag. N. H. (7) ii. 1898, 
p. 13L 

Head and body rather depressed. Head about 1 ] times as long 
H& broad, its depth equal to the distance between the centre of 
the eye and the tympanum, its length a little more than 4 times 
in length to vent; snout obtusely pointed, as long as postocular 
part of head, with obtuse canthus. Piieus twice as long as bioad. 
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Neck a little imrrower than the head. Hiod liiuh the 

enr-opeiiin^; foot 1] to times as lon^ as head; toes slender, 
compressed. Tail 2] to 2f times as loii^ as head and body. 

Nostril pierced between .‘1 shiehls ' nasals forminj^ a sut\iro 
behind the rostral, the suture J to i the lenf»th of tlie fronto¬ 
nasal, which is much broader tlian long and broader tlian the 
internarial space; piwf 1*011 tals forming a short median suture; 
frontal as long as its dist'ance from the end of the snout, nearly 
twice as long as broad, angular in front, much narrower behind, 
feebly gi’ooved ; parietals 11 times as long as broad, meeting on 
the median line h(‘tween the narrow or very small interparietal 
and the small triangular occipital. 4 supra(K*ulars, fust small, 
divided into two and in contact with the frontal, second and 
tliird large and snhequal, fourth small and sometimes divided 
into two; 5 or (> superciliaries, separated from the supniocular^ 
by a series of granuh»s. Lower eyelid transjiarent in the middle, 
with feebly enlarged scales, some of wdiich are deeper than the 
others. Ilostral not entering the nostril; a single postnasal; 
anterior loreal shorter than second; 4 upper labials anterior to 
the subocular, which is a little narrower beneath than above. 
A long narrow upper temporal, in contact with the fourth 
supraocular, followed by two small shields; upper tempoial 
scales small and granular, lower large; a distinct tympjjinic 
shield. • 

4 pail’s of chin-shields, first three in contact in the middle; 
21 gnlar scales in a straight median line, granular in front, 
gnulually enlarged and imbricate tow aids the collar, which is 
formed of 9 plates. 

Scales flat, granular on the nape, subimhri<*ate ami smooth or 
faintly keele<l on the body, with the two series on the sjane much 
enlarged and plate-like, liexagonal, and twice as broad as long; 
28 or JIO ]>latt*s and scales across the middle of the body. Yentral 
plates in 6 longitudinal and 26 transvei*se series, the border of the 
transverse series notched between the plates, the median pair of 
whicli is narrow^er tlian the others. l\vo enlaiged pra^anal plates, 
one in front of the other, with smaller plates anteriorly and 
laterally. 

femoral pores on each shle. 27 to 30 lamellar scales under 
the fourth toe. 

Caudal settles forming alternately somew hat longer and shoi*ter 
w’horls, upper oblique, rather strongly keeled, obtusely jointed 
behind; 20 scales in the fourth or fifth wdiorl. 

Young dark bi*own above, with 5 yellowish longitudinal streaks, 
the median bifuimting on the nape, each branch extending to 
the middle of the posterior border of the parietal shield; the 
lateral streaks occupying the twime jwsition as in spinalis. 
Adult grey above, with 3 lemon-yellow longitudinal streaks, the 
mevitan forked on the napei and with ci*owded black dots forming 
a band from the temple to above the hind limb; limbs speckled 
with black. Lower parts white. Tail re<l in tlie young. 
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Measurements^ in millimetres. 




Fiom end <>f enout to \ettt 

. i 

„ „ ior4‘ limb 

.. Id 

Head * 

. 10 

Width of head 

0 

Depth of head 

5 

Fore limb 

Id 

Hind limb 

29 

Foot 

Id 

Tail 

Hi 


Tl)is species is known from two specimens obtained at Bcrbera, 
Homaliland, by Mr. E. Ijort Phillips. Distinguished from the 
preceding by the longer foot and by the light streaks being in 
odd number on the body. 

5. Philochoutus nevmanxi. (PI. IT. fig. 1.) 

Phtlochm'tas neamannl Matschie, 8itzb. (les. iiat. Fr. Perl. 
1S95, p. 30. 

hdastia ueinnanni Anders. Proc. Zoo). Hoc. 1895, p. 043, 
pi. xxxvii. fig. 1; Hteind. Denkschr, Ak. Wien, Ki\. 1901, p. 330. 

Lat((stia hardeggeri^ part,, Anders.. Proe, Z(X)l. Hoc, 1901, ii, 
p. 145. 

Head and body feebly depressed. Head about I J times ns long 
as broad, its depth e(pial to the distanee betueeii the centie of 
tlie eye and tlie tympanum, its length 4 to 4] times in length to 
\ent ; snout obtusely pointed, as long as postoculai pait ol head, 
with obtuse cantbus. ihleu^ twice as long as broad. >»eek as 
broad as tlie liead or a litlle narrower. Hind limb reaelung tlie 
eoliar or between the collar and the ear; foot J to IJ limes as 
long as liead ; toes slender,compressed. 'Jail to neaiJy 3 times 
as long as bead and body. 

Nostril separated from the upper labial and the postnasnl ]>> a 
nairow rim*; nasals forming a suture behind the rostial, the 
suture 4 to the length of the frontonasal, whieh is mueh 
broader tlian Jong and broader than the inteinaiial space; ])iie- 
frontals forming a short median suture; tioiital as long as its 
di.staneo from the end of the snout, 1to 2 times as long as 
liroad, angular in front, narrower hehiud, not grooseil ; parietals 
1] to time.s as long as broad; inteip.ii ietal small, usually 
separated from the occipital by a small sln’eld. 4 supraoculars, 
first small and usually in contact with the frontal, second ami 
third large and suhe'|uil, fourth small and sometimes broken up 
into two or three; f» or 7 superciliarie.s, separated from the su^ira- 
oculars by a series of granules. Lower eyelid somewhat ti>ins- 
inirent, with feebly enlarged scales in the middle, some of whhdi 
are dot»per than the otheiTS*. Hostnil.not entering the nostiil; 
a single postnasal; anterior loreal shorter than the second; 5, 

* Kxactly as iii X*(weii^tu penpicilUta, 
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rnrely 4 upper labials anterior to the suboculnr, wliich a little 
narrower Ixuieath than above. A long narrow u}>per tenipoial, 
usually in contaet with the fourth supraorular, followed by one 
or two small shields; temporal scales mostly hexagonal, veiy 
small above, larger beneath; a narrow curved tympanic shield. 

5 pairs of ehin-sliields, first three in contact in the middh*; 
to 34 gular settles in a straight line in the middle, granular in 
front, gradually or ahru}»tly enlarged and imhiicate towaids the 
collar ; no gular fold. (Jollar with strongly serrated edge, com¬ 
posed of 7 to 10 plates. 

Scales granulai* and smooth on the nape, rhombic, juxtaposed 
or suhilnl)ricat(^ and obtusely keeled on the body ; 4 or fi seiit's 
of hexHg(uial plates along the back, more or le.ss strongly keeled ; 
38 to 42 plates and scales across the middle of the body t: 12 or 
14 large keeled scales in a traiisver.se series between tlie bind 
limbs. Wntr.‘il jdates in fi longitudinal and 28 to 31 tiansvei.so 
series, the bonier of the transverse series feebly notched between 
the })lates, the median jiair of which is narrower than tlie others. 
Pneanal ]»lates small ami irregnlar, or two large one in front of 
the otlier, or three large forming a triangle. 

14 Uy Ifi huuoral poi*es on each .side. 33 to 35 lamellar scales 
under tlie fourth toe. 

(/audal scales in alternating somewhat longer and shorter 
wholds, u])per obliipie, strongl\ and <liagonall\ keeled, lonnded 
or obtusely tnanted liehind, lower keeletl ; 2(> to 30 scales in the 
fourth or lifth whorl )>ehind the |K)stanal gianulis. 

Brown to blackish above, with six \ellow ish-w bite stieaks, two 
along the back, <U\erging on the na]ie, and two on ea(*h siile, the 
np[)er from ladiind the eye to the base of the t.iil, passing above 
the tymjianum, the lower from the upper lip, through the Imu- 
]ianum and uhoNe the fore limb, to the 1 wise of the thigli ; the 
dark hand between tlu*^ two light lateral .streaks sometinus 
spotted witli whitish ; upper suiface of hi*ad ami limbs ]»Mh* 
brow'll ; lower paits wliite; tail }«ile blown ab()\e. yellowiNb 
beneath, orangi* red (lista 11% in the %oiing. 


Aleasuiemeiits, in milliimdies. 



1. 

2. 

3. 

From ciid *>( siiont t 

o >i*nt 7 J 

S2 

HO 

j* 

too hinh 


2H 

llfjnl 

IS 

la 

IH 

Width ot head 

11 

12 

11 

Dentil or li^'iid 


10 

9 

Foie Unih 

•2tt 

;to 

20 

Hind Inii) 

iS 

51 

17 

Fimt 

25 

2S 

2.% 

Tad 

205 

190 

2(X> 

1. (JjMt. Manit. 

2. Muiaf. 

3. V, Tjahei, 


* III the femak* trom Mt. Maiiif. 
t Audei’hoa'b count, 17, is taken tlic 
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Particulars of 

s{)ecimens 

examined. 



1. 

2. 

3. 

4. 

5. 

0. 

7. 

(J , Mt. Maiiif . . 

73 

88 

30 

7 

3,3 

15 13 

34 

6 » » 

. sa 

38 

29 

7 

29 

11 

31 

Hjrr., 

50 

39 

28 

9 

(1 1 

15 

34 

9, Lalio) 

SO 

42 

31 

8 

31 

13 

33 

lUr., „ 

53 

40 

30 

K) 

32 

U-15 

35 


The type-specimen, pceherved in the Berlin Museum, has been 
compared with the specimens fi*om Lahej. 

Habitat. This species is only knowui from South-Western 
Arabia inland of Aden, specimens having been obtained at Lahej 
and in the Wadis below Mt. Manif, near Lahej. 

4. Philucuoiitus intermedius, sp. n. (1^1. TT. figs. 2, 3.) 

fMmila ha/rd^ggeri (non Steind.), Bouleng. Ann. & Mag. N. 11. 
(7)ii. 1898, p. 130. 

Latastia hanleggeri^ part., Anders. Proc. Zool. Soc. 1901, ii. 
p. 145. 

Head and bo<]y rather depressed. Head J ^ 1(1 times as long 

as broad, its dej)th e(pial to the distance between the anterior 
corner or the centre of the eye and the tympanum, its length 
4 to times in length to vent in males, 4^ to 5 times in 
females; snout obtusely pointed, as long as postocular part of 
head, with obtuse cantlnis. Pilous 2 to times as long as 
broad. Neck as broad as the Load or a little narrower. Hind 
limb reaching the elbow or the axil in females, the axil, the 
shoulder, or the collar in males; foot 1^ to 1| limes as long tis 
head ; toes slender, compressed. Tail 2 to times as long 
as bead and body. 

Nostril separated from the uppei* labial and the jwstnasfd by a 
narrow rim; nasals forming a suture behind the rostral, the 
suture 3 to I the length of the frontonasal, which is broader 
than long and bioader than the internarial space; pnefrontals 
forming a short median suture; frontal as long as its distance 
from the end of the snout or a little shorter, 1| to 2 times as 
Jong as broad, angular or rounded in front, narrower behind, not 
or but feebly groove’il; parietals to 1| times as long as broad ; 
interparietal 2 to 3 times as long as broad, in contact with the 
i)ccipital, which is usually broker and about lialf as long. 
4 supraoculars, fii'st small, sometimes broken up into 2 or 3, and 
as often as not in contact with the frontal, second and third 
large and equal or second a little longer, foui*th small and usually 
broken up into 2 or 3; 6 or 7 superciliaries, separated from the 
supraoculars by a complete series of granules, or first in contact 
with the first and second supraoculars. Lower eyelid somewhat 
iranspatent, with feebly enlarged scales in the middle, some of 
wiiich may be deeper than the others. Kostml not entering the 
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nostril; a single postnasal; anterior loreal shorter than the 
second ; 5, rarely 4 upper labials anterior to the subocular, 
whi(*h is narrower beneatli than above. A long narrow njiper 
tennporal, usually in contact with the fourth supraocular, usually 
followed by one or two small shields; teinpoial scales \ery^mall 
and granular above, much larger beneath ; a curved tympanic 
uhield. 

4 pairs of chin shields, sometimes fidlowed by a small lifth, 
first three in coubtct in the middle; 21 to 28 gular scales in a 
straight line in the 'middle, gianular in front, gradually or 
abruptly enlarged ami imbricate towaids the collar; no gular 
fold. C^ollar with sti'ongly serraUMl e<lge, composed of 7 to 10 
(exceptionally 4) plates. 

Scales granular and smooth on the nape, rliombic and keeled 
on the body; 2 or 4 series of hexagonal plates along the back, 
more or less stiongly k€*ele<l, raiely faintly keelcMl ; 33 to 40 
plates and scales acioss the middle of the body; 12 to 18 large 
keeled scales in a tiausveise series between the hind limbs. 
Ventral plates in 0 longitudinal and 27 to 32 transveise series 
(27 to 30 in males, 30 to 32 iri females), the border of the trans¬ 
verse sei ies feebly notclied between the plat(*s, the median pair of 
which is narrower than the otheis. Pneanal jdates small and 
irr(*gular, or two or three enlarged ones in the middle, in a sei'ies 
or three forming a tiiangle. 

12 to 18 femoial tH)r(‘s on each side. 24 to 30 lamellar scales 
undei* the ioiirth toe. 

Claudal scales in alternately somewhat longei and shoiter 
wiiorls, up[)»H‘ oblapie, strongly and diagonally keeled, rounde^l 
or obtusely pointed hehind, low(*r keeled ; 24 to 28 scales in the 
fourth or fiftli whorl behind the poslanal gianuies. 

Young black t>n the np})er surface ot the body, with (5 yellow 
streaks, the median pair diverging towaids tlie occiput, to em- 
bnicean additional pair of short streaks, or each streak bifurcating 
just liefore reaching the occiput; the upper lateral streak ex¬ 
tends from behind tlie eye to the base of the tail, passing above 
the tympamiiu, tlie lower from the up]»er lip, throngli the tym 
panum and above the fore limb, to the tliigh ; head and u])per 
surface of fore limbs hrowui, liind limbs and tail coral-ie<l, throat 
and belly white. 

Thest* markings may persist moieor less distinctly in the adult,, 
which vary much in colour; the blackish hands between the liglit 
streaks may he much spotted wdth whitish, or broken up into 
spots, or the upper parts may be grey, brown, or rechlisli with 
7 blackish longitudinal streaks (9 liehind tlie occiput) or merely 
with tw o series of blackish spots on each side. Tail often reddish 
towards the end. 

* 4 in two 8i)(*cniieuR only. 


P»oc. ZooL. Soo.—1917, No. XI, 
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Measurements, in tnillimetres. 



1. 

2. 

a 

4. 

5. 

From end of snout to vent .... 

. 71 

68 

56 

85 

53 

„ „ fore limb . 

. 27 

25 

20 

25 

17 

Head . 

18 

17 

18 

17 

11 

Width of bead . 

11 

11 

8 

12 

7 

Depth of hend . 

9 

8 

6*6 

9 

6 

Fore limb. . 

. 24 

24 

16 

26 

16 

Hind limb. 

42 

42 

29 

45 

29 

Foot. . 

. 22 

23 

16 

25 

15 

Tail. 

176 

180 

145 

200 

— 


1. Wtigj?a. 2,3. Berbera. 4,6. 9 (gravid), Berln'm. 


Particulars of specimens examined. 




1. 

2. 

3. 

4. 

5. 

6. 

7. 

<1, 

Wagga. 

76 

40 

30 

9 

28 

16-14 

26 

„ 

,, ... 

71 

34 

29 

9 

27 

18-17 

30 


it 

52 

36 

28 

7 

24 

14 

27 


t* 

67 

38 

30 

7 

26 

14-16 

27 

i, 

Berbera. 

43 

34 

27 

9 

22 

12 

28 


Inland of Berbera . 

. 68 

40 

28 

9 

27 

16 

29 

j» 

It 

68 

87 

29 

0 

26 

16-16 

27 

ft 


66 

36 

29 

11 

26 

14 

28 

it 


55 

89 

29 

8 

25 

15-14 

27 

„ 

»» 

. 55 

36 

28 

10 

24 

14-16 

24 

)> 

it 

63 

36 

29 

4 

23 

14 

28 


ti 

53 

34 

28 

8 

23 

14 13 

20 


It 

51 

40 

27 

9 

26 

13 

29 

9, 

•t 

86 

36 

30 

7 

26 

14-15 

26 

it 

tt 

85 

37 

32 

8 

26 

16-15 

29 

it 

„ 

. 80 

36 

30 

9 

24 

16-14 

28 

tt 

tt 

76 

37 

30 

9 

25 

16 15 

29 

9t 

tt , *■ 

. 71 

39 

31 

10 

28 

17-16 

30 

tt 

tt 

67 

40 

30 

9 

24 

16 

28 

tt 

tt 

58 

34 

30 

9 

25 

14 

27 

ft 

tt 

. 65 

39 

31 

8 

23 

13 

28 

tt 

„ 

. 53 

33 

30 

10 

21 

15-13 

25 

tt 

tt 

.. 61 

36 

80 

8 

23 

14-18 

29 


UahitaU Northern Somaliland at and near Berbera, 

5. PHIIiOCHORTUS HARDEGGERI, (PJ. II. figs. 4, 5.) 

Laimtia )mrdeggeri Steind. Ann. Hofmiis. Wien, vi. 1891, 
p. 371, pL xi.; Bouleng. Zool. Rec. 1893, Kept. p. 23; Tomier, 
Zool. Jalirb., Syst, xxii. 1905, p. 375. 

Eremim heteroUpiSi Boettg. Zool. Anz. 1893, pp. 115, 193. 

iMmtia d€gmi Bouleng. Ann. & Mag. N. H. (7) xi. 1903, 
p. 55. 

Head and %ody rather depressed. Head about 1| times as 
long as broad, its depth equal to the distance between the 
anterior comer or the centre of the eye and the tympanum, 
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its length to 6 times in length to vent; snout pointed, as 
long as postocular part of head, with ratlier sharp canthus. 
Pileus 1| to 2 times as long as broad. Neck as broad as the 
head or a little narrower. Hind limb reaching the shoulder, 
the collar, or between the collar and the ear; foot If to ^ times 
as long as head ; toes slender, compressed. Tail 2? to 3:J times as 
long as head and body. 

Nostril between three shields, or separated from the upper 
labial and the postnasal by a narrow rim ; nasals forming a 
suture behind the rostral, the suture | to the length of the 
frontonasal, which is much broader than long and broader than 
the internarial space; prajfronttds forming a short median sutui*e; 
frontal ns long aa its distance from the end of the snout ora little 
shorter, to If times as long as broad, angular or rounded in 
front, narrowei* behind, distinctly grooved; parietals 1^ to 1^ 
times as long as broad, in contact with the upper postocular; 
interparietal extremely narrow, in contact with or narrowly 
separated from the very small occipittil *. Two large supra- 
oculars, subeiiual or anterior the shorter, entirely suri'ounded 
by a series of granules t, of which larger ones represent the 
first and fourth siipraociilars; 5 or 6 supei'ciliaries. Lower 
eycdid somewhat ti-ansparent, with feebly enlarged scales in the 
muhlle, some of which may be deeper than the others. Rostral 
not entering the nostril ; a single j)ostnasal ; anterior loreiil 
shorter than second ; 5 upper labials anterior to the subocular, 
which is narrower beneath than al)ove. A long narrow upper 
temporal, followed by a shorter shield ; temporal scales very 
small and granular above, much larger beneath ; a small curved 
tympanic shield usually present. 

4 pairs of chin-shields, first three in contact in the middle; 25 
to 28 gular scales in a straight line in the middle, granular in 
front, gradually or abruptly enlarged, and imluicate towards 
the collar; no gular fold. Collar witli strongly serrated edge, 
com}>ose(l of 7 oi* 8 plates. 

Scales gi-aiiular and smooth behind the occiput, i-honihic, sub- 
imhricate, and keeled on the body ; 4 or 6 series of hexagonal 
strongly keeled plates along the hack, 8 between the hind limbs. 
24 to 28 1 plates ami scales across the middle of the body. 
Ventral plates in 6 longitudinal and 27 to 30 transverse series, 
the border of the transverse series feebly notclunl l^etween the 
plates, the median pair of which is narrower than the others. 
Pneanal plates small and irregular, or one enlarged. 

11 to 13 femoral pores on each side. 26 to 31 lamellar scales 
under the foui’th toe. ^ 

Caudal scales in nearly equal whorls, upper oblique, strongly 

♦ A small shield Wtween the interparietal and the occipital in one young 
specimen. 

t In one of the two t) pe-specimens described hy Steindachner, the circle of granules 
is incomplete, the suprawnlars being in contact with the frontal, 
j 30 in the type of Sremtas heterolepiSi according to Il<)ettger. 
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And diagonally keeled, pointed and more or less distinctly 
piucronate behind, lower keeled, except the basals; 22 to 28 
scales in the fouith or fifth whorl behind the j)Ostanal granules. 
Young black above with five yellowish-white longitudinal 
streaks, the median bifurcating on the nape, the two laterals 
as in the preceding species; head and limbs brown above, hind 
limbs with round white S}>ots; throat and belly white, lower 
surface of hind limbs and tail coral-red.* Adult brown above, 
with a more or less distinct yellow vertebral streak, bifurcating 
on the nape and extending some way down the tail; edch of the 
dorsal plates witli a sinall blackish spot; sides of body pale 
greyish brown, with n series of large blackish spots or bars; 
lower parts white. 


Measurements, in millimetres. 





1. 

2. 

8. 


From end of snout to \ont 


70 

70 

66 


ij 

fore limb 

23 

21 

19 


Head 



14 

14 

13 


Width of head 



10 

9 

8 


Depth ot head 



7 

8 

0 


Fore hmb 



22 

22 

18 


Hind hml) 



42 

38 

31 


Foot 



22 

21 

18 


Tail 



180 

170 

165 


1. Borbeiu. 2. $,Beibeia. 3. 

?. 

Mandab, tMie 

of L deqtm 

Particulars 

of Specimens examined. 


1. 

2. 

8 . 

4. 

6. 

6 

7. 

<J,Berbeia 70 

24 

27 

7 

26 

11 

26 

„ 70 

26 

30 

7 

28 

11 

25 


26 

28 

7 

28 

12-13 

28 

„ Manduh 60 

24 

30 

7 

26 

11 

31 


Uahitat, Northern Somaliland and Abyssinia. The type- 
specimens, preserved in the Vienna Museum, are from between 
Hensa and Artec, near Ilarrar. 

This species is distinguished from the two preceding by the 
lower number of plates and scales across the body, and by 
the nearly constant presence of a series of granules between 
the supraoculars and the frontal; also by the light vertebral 
streak. 


List of the Specimens in the Biitish Museum. 
^hiloehortm spinalis Poteis. 

h S* Rugrleia Soffheira, Adal, Entrea. Mai quia 0. Antiiiori. 

2-9. ? A yg. Glimdm Eritrea. Signor ilagaazi. 

J^hiloahoriwt phillipsii Blgr* 

1-2. & hgitypes. Berbsra, Somaliland. 


£. liort Phillips, Esq. 
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Philochortus neumanni Matscbir* 

1-2. '? & hjfi*. Lahej, near Aden. Col. Yerbiiiy. 

8-6. d' 9 <fe hjifr. Wadis below Mt. Manif, N.of LalieJ. A. B. Percival, Esq. 


1-10. J 9 & 

typeh. 

11. d'^tVpe. 

12-30. ^*9 & .vpr., 
types. 


!• (?,typeofXa- 
taatia dt'tjmi. 
2-6. (J 9 <4 \Y. 


Philoehortus iutermedim Bl};r, 

Wagg^a, Goolis Mts., 3000-UKH) ft., 
Somaliland. 

Berbera, Somaliland. 

Inland of Beibera, up to 100 ft. 

Vhiloohortns hardeggeri Stdr. 
Mandali, Somaliland. 

Inland of Berbera, up to 4<)0 ft. 


G. W. Bury, Esq. 

E. Lort Phillips, Esq. 
G. W. Bury, Esq. 

Mr. E. Degeu. 

G, W. Bury, Esq. 


EXPLANATION OF THE PLATES. 


Plate I. 

1. PhilochortaH sphialts. p. 11-6, 9» uat. size. 


1 a. 

„ IIPlan* \iew of head, X 2. 


U. 

., Side „ „ „ 



„ Seales in luiddh* of back, 

X3. 

2, 

Vountr, uat. si/.e. 


3. 

plUlltpaii^y. 118, J, uat. bi/.e. 


3ar. 

„ Ppper \ u'W of head, X 2. 


3 6. 

Side „ „ 

„ Scales 111 middle of back. 



X4. 

•A. 

„ Youmr, nat. si/.e. 



PlATE II. 


1. 

Philoohorhis neumanniy ii. l.)0, (J, nat. sue. 

2. 


intermediuSf p. 162, 9 > 

2 a. 

It 

„ Upper view of head, X 2. 

26. 

II 

,1 . 1, . 

2 c. 

i> 

,, Scales in middle of back, X 

3. 

„ Young, uat. sue. 

•1. 

ti 

hardeggeriy p. 154, 9 1 

6. 

t) 

„ Young, nat. site. 
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9. An Experimental Investigation ot* the Migration of 
Woodcock breeding in the West ot Iieland. By S. R. 
Douglas, M.R.O.S., L.R.(\P. Lond., Captain LM.S. 
(retired), F.Z.S., l^t Assistant Bacteriological Depart¬ 
ment, Medical Research Committee, National Insurance 
Act. 

[lieceivod February 15,1917: Read March 6,1917.] 

To ascertain if the woodcock breeding in tlie Britisli Islands 
are migratory in their habits Iwis from time to time been the 
subject of investigations. These in\ estigat ions have usually taken 
the form of marking a number of nestling l)irds, generally by 
means of metal lings placed loimd thejegs, and collecting the 
data furnished by the rteovery of these birds in various 
localities. 

The best known of such expeiiments whicli have been 
publis!ie<l up to the ]>resent time iwe : - 

(i.) That made on ihe Duke of NorthiimberLind’s estate at 
Alnwick and lepoited by Lord William Percy in ‘Country 
Life,’ 1909, Keb. 27th. 

(ii.) That made at ILiron’s Court, (^). Tyrone, and reported by 
Hamilton in ‘The Field,' 1908, Oct. 17th, p. 717, and 
Oct. 24th, p. 745 

(iii.) Other references dealing with smaller expeiiments are to be 
found in ‘ British Bir<ls,' \ol. i\. p. 280, and \ol. v. p. 186; 
and also in the report of tlie Aberdeen University Bird 
Migration ln(|uiiy. 

The experiment, the detifils of which are heie given, ha.s been 
carried out at the instigation of (k)l. W. W. A'^hley, M.P., of 
Broadlands, Hoinsev, Hampshire, and the Palmerston Estates, 
Co, Sligo, who has most kindly given me permission to publish 
the results obtained up to the present time. 

Before gi\ing the actual details of tlie numbers of birds 
marked year by year and the numbers recovered, etc., it is 
necessary to describe accurately the situation where the expe¬ 
riment w’as carried out, ami to give a de>»cription of the breeding- 
grounds, together with a few notes on tlie nesting-habits of 
woodcock in this hx^ality. 

Col. Ashley’s property consists of a strip of country lying 
between the Ben Bulben range and the southern shore of the 
Bay of Donegal in the County of Sligo, the position lieing almost 
exactly 8° 30' west and 54° 30' north. 

It is conTjiosod largely of small holdings which have been 
vested in the tenants under the various Land Acts, but it also 
contains a considerable extent of bog-Iaml and some fine coverts 
ma(le up of both hard and soft wood trees. These woods during 
the winter months harbour a considerable number of woodcock. 
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atifordiug excellent sport: in exceptional years large bags have 
been mmle, for instance, in January 1892, 92 and 98 cock were 
shot on consecutive days; the more usual bags, however, are 
about 120 cock for two guns in a week’s shooting. 

Woodcock have only comparatively recently nested regularly in 
these parts, for, from information received from a former keeper 
of Col. Ashley’s, Mr. R. Bracken, who had been brought up in 
this part of the country and who has several relatives keepers on 
neighbouring estates, it iippeiua <|uite certain that a woodcock’s 
nest was considered the greatest rarity before the year 1875. 
Since that date they liave become more and more numerous. On 
Col. Ashley’s property, and e.s|)ecially in respect of file principal 
breeding-ground described below, woodcocks’ nests were practically 
unknown before the year 1900. 

The principal breedi^g-ground is a wood about 150 acres in 
extent, situated about the centre of the property. This wood, 
which was planted about 1830, consists almost entirely of Scotch 
and Maritime fir, and lies within half a mile of the sea. The soil 
is very sandy, and the ground between the wood and the sea¬ 
shore is occupied by sand dunes covererl witli bf'tit grass. 

That part of tlie wood where most of the woodcock nest i.s 
occupied by well-grown pine-trees, and is practically destitute of 
any undergrowth, tlie ground between the tree-trunks l)eing 
thickly carpeted with moss and fallen pine-needles, with here and 
there lieaps of fallen sticks. 

The nests are most frecjuently placed at the foot of a well-grown 
tree ; they consist of a saucer-shaped depression in the moss with 
no more lining than a few pine-needles, and are often partly 
»hielded from view by some fallen dead wfK)d, 

The usual number of eggs Laid is four, hut nests containing 
five have been found. One egg in the clutch frecpiently fails to 
hatch out. The average of 50 nests is now found every l)reeding- 
season in tliis wood. 

The nesting-season commences in March, a nest with eggs 
having been found as early as the fifth of this month, and 
continues throughout the summer until the end of July or the 
beginning of August; howevei*, most of the young are hatched 
in the months of April, May, and the early part of June. 

The young birds grow very mpidly after being hatched out, 
and within two or three days leave the locality of the nest, so 
that the marking of the young birds has to be carried out very 
soon after they are hatched. 

No definite proof of a woodcock raising two broods in the year 
has been obtained, but all the keepers are of the opinion that this 
at any rate occasionally happens. 

The young birds remain near the place of their, birth until 
about the middle of September. About this time, however, they 
practically all disappear until the middle of October, when a 
number of birds are again seen, and these appear to constitute the 
Tegulitr winter inhabitants of the different coverts. 
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The experiment was commenced in the year 1910, and has 
been continued every yeni* since then. Tlie number of marked 
birds that have been recovered varies considerably in different 
years, this being mainly due to there being practically no shooting 
during certain seascms. 

For the fii'st three yeais the birds were marked by having a 
single I’ing placed on one leg ; this ring was made of aluminium 
and stamped with tlie lettering A.C. 10’’ in tlie year 1910, 
while in 1911 .and 1912 the lettering >vas W.A. Sligo, 1911,” 
and W.A. Sligo, 12 ” respectively. 

After the year 1912 two rings were used, one ring being placed 
on each leg. The reason for this was that it w'as asoortaiind 
that the postal authorities would not deliver letters Nvhich weie 
addressed with initials only, a fact that may account for the 
scarcity of inforin.Mtion from outside sources recei\ed in the 
earlier years of the ex])eriment. 

The lettering on these rings was “\V. Asliley” on the one ring, 
and on the other Sligo 13 ”-14 ”-15 ”-16,” accoiMing as the year 
was 1913, 1914, 1915, or 1916. 

The following tahh* gives the number of birds marked and the 
lettering on the rings for each year : — 


Table J. 


Date. 

Xo. of birds 
marked. 

Lettciiii^ on rings. | 

1910. 

33 

One ling, “ A. C. 10 " | 

1911. 

48 

One ring:, W.A. Slig«). 1911.” | 

1912. 

50 

One ring, “W.A. Sligo, 12.” 

1913. 1 

50 

Tho rings, “ W. Ashley” & “Sligo 13.” 

19U. ! 

50 

Tvo rings, “ W. Ashley ” & “ Sligo 1 k.” 

1915. 

60 

1 Tivo rings, “ W. Ashley ” & “ Sligo 16.” 

1916. 1 

1 

60 

Two ringb, “ W. Ashley ” & “ Sligo 16.” 


This gives a total of 331 birds marked in seven years. All 
these birds with the exception of seven were hatched in the large 
pine-wood described alK>ve. The seven exceptions, consisting of 
two in 1910, two in 1911, and three in 1912, were young birds 
taken from nests in some of the outlying coverts. 

The total number of marked birds that have been recovered 
is 65, that is 16*6 per cent. 

The following table gives (i.) the number of birds recovered 
year by year; (ii.) the locality in which they were found; 
(iii.) the date the bird was marked ; (iv.) the date the bird was 
lecovered; (v.) the method of recovery. 

In respect to tlie various names of places on the estate, 
Olaasiebawn iuoludes the large pine wo(m and its immediate 
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Hurroundings, Ok)onkeen) Oarnduff, Bnnduff, apd Oastlegal being 
the local names of various portions of CoK Ashley*s estate, and all 
of them lie within 3 miles of the principal breeding-ground. To 
simplify the reading of the table the letter (E.), signifying estate, 
is placed after these place-names. 

For convenience tl»e years are reckoned in shooting-seasons. 

In the case of birds recovered outside tlie estate the approximate 
distance and bearing are given. 

Table II. 


Year. 

Aug. Ist to 
July 

of birds recovered and 
locality. 

Date the 
bird was 
marked. 

Date and method of 
recovery. 

1910-1911. 

1, Hazlewood, an estate 10 miles 
to the south. 

1910. 

Nov. 1910. Shot. 


1, Clooiikeen (E.) . 

1910. 

Feb. 1911. .Shot. 

1911-1912. 

1, Castlegnl (E.) 


1911. 

Nov. 19U. Shot. 


1, CarndufI' (E.j 

. 

1911. 

Nov. 1911. Shot. 


4, Classiebawn (K.). 

1911. 

Nov. 1911. Shot. 


1, Castlegal (K.) 

1911. 

Dec. 1911. Shot. 


1, Classiebawn (E.) . 

1911. 

Jan. 1912. Shot. 

' 

1- Cloonkeen (E.). 

1911. 

Jan. 1912. Shot. 


1, Castlegal (E.) 


1911. 

Jan. 1912. Shot. 


1, Cloonkeen (K.). 

1910. 

Jan. 1912. Shot. 

iBis-ms. 

4, Classiebawn (E.). 

1912. 

Dec. 1912. Shot. 


8, Cloonkeen (K.) . 

1912. 

Dec. 1912. Shot. 


1, Cloonkeen (K.) . 

1911. 

Jan. 1913. Shot. 


1, (’Classiebawn (E.)... . ... 

1911. 

.Tune 1913. Found dead. 


1, Classiebawn (E.). 

1910. 

June 1913. Found dead. 

1918-1914. 

1, Classiebawn (E.) . 

1911. 

Jen. 1914. Shot. 


8, Classiebawn (E.) . 

1918. 

Jan. 1914. Shot, 


1, Uunduff(E.) 


1912. 

1 Jan. 1914. Shot. 


1, Bunduff lE.) 

, . , . 

1913. 

|jan. 1914. Shot. 


1, Hazlewood, an estate 10 miles 
to the south. 

1913. 

Jan. 1914. Shot. 

1014-1916. 

1, Morga, Biscay, Spain, about 
6(J() miles due south. 

1914. 

Nov. 1914. Shot. 


1, Castlegore, Co. Mayo, about 
40 miles to south-west. 

1914. 

Dec. 1914. Shot. 


1, Glencar, Co. Sligo. 

1914. 

Feb. 1915. Shot. 


1, Classiebawn (E.) . 

1914. 

April 1916. Found dead, killed 
by a hawk. 

1915-1916. 

3, Classiebawn (E.) . 

1914. 

May 1916. Found dead, killed 
by a hawk. 

1910^1917. 

1, Bridgetown, Co. Dom^al, 60 miles 
to the nortb-enat. 

1913. 

Nov. 1916. Shot. 


1, Mullins, Ck>. Donegal, 16 miles to 
the north-east. 

1916. 

Nov. 1916. Caught in rabbit- 
trap. 


1, Classiebawn 

IK.). 

1910. 

Jan. 1917. Shot. 


1, Classiebawn 

(E.)... 

1918. 

Jan. 1911 SW. 


1, Classiebawn 

[BO... 

1916. 

Jan. 1917. Shot 


6, Classiebawn 

(E.). 

1916. 

Jan. 1917. Shot. 


1, CnudniT (B.' 
1, C*nidair(a) 

. 

1914. 

Jan. 1917. Shot 


. 

1916. 

Jan. 1917. Shot 
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Besides these, two other ringed birds have been reported, but 
were not actually obtained by any responsible person. 

One with one ring only was caught by a cat in 1915, and 
therefore was a bird marked in 1910, 1911 or 1912; the other 
with rings of tlie year 1916 is said to have been shot by a 
poacher in 1916. 

On looking ovei* this table the most striking fact is the large 
number of marked birds which have been recovered on the estate, 
the actual number being 48 out of the total of 55 birds recovered, 
and of these no fewer than 33 were obtained either in the large 
wood forming the main bree<ling-ground or its immediate vicinity. 

Of the seven birds which have been lecorded aS' obtairic^d in 
other situations three were shot within a i*adius of ten miles in a 
southerly direction, two at Ilazlewood. and one at Gleiicar, about 
6, 7, and 9 months after being marked. 

One was shot at Oastlegore, (Jo. Mayo, which is about 40 miles 
to the south-west, about six months after being marked. One 
was noticed in the market-place of Bilbao, having been shot at 
Morga, in the 2 )rovince of Biscay, >Spain, within six months 
of being marked, the distance in a direct line being about 
800 miles. 

It is therefore to be noticed that all the birds wliich have been 
recovered south of the breeding-place have been obtained vithin 
9 months of their being marked. 

Two birds were rect)vered north of the breeding place, one 
about 15 miles to the noi‘th east in the townlands of Mullins, 
Co. Donegal, years after being marked, and the other near 
Bridgetown, Co. Donegal, 00 miles to the north-east, 3] years 
after being marked. 

The small number of birds recovered during the years 1914- 
1915 and 1915 1916 is accounted for by tlic fact that owing to 
the war there was very little sliooting in these years. 

Table 111. (p. 164) gives (i.) the year, (ii.) the number of birds 
marked, (iii.) the number of birds recovered, (iv.) the date the 
birds were recovered. 

This table is inserted so as to bring out some of the data 
already given in a more convenient form ; one point to which 
attention may bo drawn i.s that a bird marked in 1910 was shot 
in Jan. 1917, so that it must have been at least 6| yeni's old. 

On examining this \)ird no evidence of old age could be 
detected, and its weight, which was 13 oz., was rather above 
the average. 

With regard to the weight of woodcock, on two occtusions when 
a considei*able number of ringed birds have been obtained, the 
weights of these birds have l)een compared with the weights 
of the unmarked birds obtained on the same day. Thus, on 
Jan. 2nd, 1914, nine ringed birds and eight unringed birds were 
shot. 

The weights of the nine ringed birds were:—11, 11*5, 11*5, 
11*75, 11*75, 12*26, 12*25, 12*75, and 13 ounces respectively, 
giving an avei*age of 11*97 oz. 
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Tablk III. 


Year. 

No. of birdfi 

No. of buds 

Dates tbe buds were 

marked. 

recoxered. 

recovered. 

1910. 

33 

6 

], Nov. 1910. 

1, Peb. 1911. 
l,Jaii. 1912 

1) June 1913. 

1, Jan. 1917. 

1911. 

48 

13 

6, Nov 1911. 

1, Dec*. 1911. 

8, Jan. 1912. 
l,Jan. 1913. 

1, June 1918. 

1, Jan. 1911 

1912. 

1 

60 

1 

8 

7, Dec. 1912. 
l,jHn 1914. 

1913. 

60 

' 12 

1 

, 1 

1 10, Jan. 1914. 

' 1, Nov. 1910. 

1, Jan. 1917. 

1 

1914. 

1 

1 

60 

1 1 

1, Nov. 1911. 

1, Dec. 1914. 

1, Peb. 1916. 

1, April 1915. 

3, Ma> 1916. 
l,Jan. 1917. 

1916. 

60 

8 

1, Nov. 1916. 

2, Jan. 1917. 

1913. 

_ 

60 


6, Jan. 1917. i 


The weights of the'eight wnringed birds were;—10, 11, 11, 
11*5, 11*5, 11*5, 11*75, and 12*25 ounces respectively, giving an 
average of 11*3 oz. 

Again on Jan. 15th, 1917, eight ringed and sixteen unringed 
bixds were shot. The weights of the ringed birds were :—11*25, 
12, 12*25, 12*25, 13, 13, 13*5, and 14*25 ounces respectively, 
giving an average of 12*7 oz. 

Those of the sixteen unringed birds were:—10*5, 11*5, 11*5, 
11*75, 11*75, 12, 12, 12, 12*25, 12*25, 12*5, 13, 13, 13*25, 18*5, 
and 14 ounces respectively, giving an average weight of 12*3 oz. 

The following day 31 unringed birds gave an average weigiit 
of 12*1 oz. 

Although these numbers are not great, it is worthy of note 
that on both occasions the average weight of the ringed birds 
was greater than that of the unringed birds. 

These being the datli obtained up to the present time, is it 
justifiable to draw any conclusions from them ? 

The first point, and this may be taken as conclusively proved. 
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is that many of tlie woodcock which are hatched out in this 
locality remain there throughout the following winter months. 

The second point is tliat at any rate a proportion of the wood¬ 
cock hatched out in this locality remain in the neighbourhood for 
several yeai-s, and, even if they at some }>eriod or other migrate 
to other places, tliey return to nest; this is indicated not only hy 
the recovery of se\end marked birds during the n(‘sting-season, 
but also by the fact that on more than one occasion a nesting- 
bird flushed from the nest has been noticed to be a ringed ])ird. 

The third point is that five w'oodcock have been recf»\ ered in 
localities situated at various distances south of tlie bieeding- 
centre, all wdthin a few months of their being hatched out of the 
egg, ami, although the numbers are fev, it indicates that some of 
the birds tend to migrate stuith in the autumn months. 

A fourth point uorthy of notice is that th(‘ woodcock appears 
to shown decided preference for a large-size<l pine-wood fieefrom 
undergrowth, as a nesting-ground, to any other type of co\ei*t. 

The fifth point is that on two occasions a numher of ringed 
birds have gi\en a largei- avei*;ige weight than a number of 
tinringed birds, indicating that the ‘‘resident birds” aie lather 
liea\ier than tb(‘ winter migiants. 

In c(mcliisi()n, the <lata aheady collected point to tlieii being 
three classes of woodctK’k in this part of the west of lie^and, 
namely :— 

(i.) Woodcock that are liatcbed out ami remain in this locality, 
sometimes for years, that is “ resident buds.” 

(ii.) Woodcock that are hatehed out in tliis locality ami then 
niigrat(* in a southerh direetion. 

(iii.) Woinlcock that arri\e from the north during tlie wnnter 
months. 

'Fhese classes are comparable to those into which Eagle ('larke 
dnided the starlings of Shetland. 

Einally, h^t me point out most emphatically that an\ success 
which this exjieriment ma\ have achie\etl in elucidiiting the 
habits of woodcock is laigely due to the care and zeal with which 
Col. Asldey’s keepers, JSIessis. Jules, Arthur and Walter Biaeken 
have carried out their woik. Their knoA\ledge and poweis of 
observation have furnished many of the points of interest 
recorded in this pH]»er. 
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10. k Sketch Classification of the Pre-Jurassic l’etraj)()d 
Vertebrates. By D. M. S. Watson, M.Sc., F.Z S , 
Lecturer in Vertebrate Pala^ontolo<^y in University 
College, London. 

fReceived February' 20,1917: Read March 20, 1917.] 
(Text-figures 1 & 2.) 

1nt>ex. 

SrSTKMATlC :— FajfO 

Amphibia. 16S 

Reptilia 171 

The enormous expansion of our knowle<lge*of curly Tetrapods 
during tlie last twenty yeai-s, wliicli wo owe especially to the 
work of Broili, Biooin, Case, v. Huene, Moodie, and Williston, 
lias le(l to thegen(*ral realiMition of the inadecjuacy of our existing 
scheme of classification. 

It is the purpose of this jiaper to protluct* a classification of 
these aniiuals which, whilst including all existing information 
and paying attention to the taxonomic views of otlier students, 
shall be so far as possible a consistent whole expressing my own 
view of the relationships of the forms whicli fall within its 
scojie. 

The difficulties of classification of early Tidrajuxls are identical 
with those which lead to dixergence between those classifications 
of the early Eocene placental mammals characteristic of the 
American and European schotds. 

Most American authors, for example, follow Oshoi n in dividing 
the Jjower Eocene Peiissodact}Is. which are all very much alike 
ill structure, between the families of Horses, Ta]>ii>, Tlhino- 
oeroses, Lophiodonts, CJalicotheres, and Titanotheres. whilst 
European authorities include them all in tiie one family Lophio- 
dontid«», ancestral to all other families of Perissodactyls. 

Both methods are (piite legitimate, expressing as they do 
different aspects of the subject. 

Prof. Osborn's i^jethod has the great merit of forcing atten¬ 
tion to the consideration of the small details which persist 
throughout families, and of bringing out clearly our knowledge 
of actual lines of descent. Its drawbacks ai*e that, without a 
very considerable knowledge not only of one animal, but of its 
descendants, it is impossible to be certain of its position in the 
system, and that the families are with difficulty, if at all, 
definable. 

The other method, of having large primitiv^e families ancestral 
to all later lines of an order, has the advantage of emphasising 
the great resemblances between all members of an order in its 
early youth and of giving readily definable families into which 
any relatively well-known type can be securely placed. It 
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suffers from the disadvantage that whilst emphasising resem¬ 
blances it is liable to obliterate remembrance or recognition of 
differences. 

As in my opinion the study of early Tetrapods is at present 
suffering from an insufficient appreciation of the differences that 
do exist, the following scheme will follow Prof, Osborn’s method, 
although I fully realise that this course leads to a multijdication 
of Orders and to the placing of many types as incerta sedis. 


HATRA(^HIA. Macartney, 1802. 

Tetrapods which, either in a larval stage or pei sistently, 
breathe by gills. 

Super-Older LABYRINTHODONTTA (Owen). 

Amphibia witli a ioofe<l skull, a lower jaw consisting of at 
least eiglit bones on each side, and vertebric consisting of neural 
arches and intvaceiitra in all forms, with pleuiocenUa in addition 
in most. 

Grade EMBOLOUERI Cope. 

Labyrintliodonts with large weU-os.sitied basioccipital and ha.si- 
sphenoid. Ocipital condyle single or tvij^le. Pterygoids 'with 
a large palatal part, articulating l)y movable facets with definite 
hasipteiw goid processe> of tlie basispberioid. Interpterygoid 
vacuities ver^ small, Tabulars and dermo-snpraoccipitals witli 
out occipital extensions. 

Family AMiiiiACOSATriuDAi: (k)pe, 1875. 

Emlxilomeri with a single occipital condyle. No specialist'd 
sacral vertebra). Clavicles fiat plates with paialJel antenoi and 
posterior maigins. A* \ential armour of scutes, ihimitively 
aquatic. 

Anthracosanms Hux. Low^ei Cuibonifeious, Scotl.unl. 

PteropJax Hancock & Atthey. L. Coal JVleasnies, North¬ 
umberland. 

PhoUderpeton Hux, M. Coal Measures, Yorksliire, 

? Erj^tosuchm * Moodie. TJ. Coal Measures, Kansas. 

Family IjoxoMMiDifi, nov. 

Emholomeri with triple occipital condjdes and enlarged orbits. 
Postr<'ranial skeleton not known. ? No ventiid armour. 

Loxowma Hux. 'L. Carboniferous, Scotland. 

Loxouiina allmaniP l^ower and Middle Coal Measures, 
Lanarkshire, Fifeshire, Northumberland, Staftbrdshire. 

BapheUs Owen. Coal Measures, Nova Scotia. 

Loxomma hohemimmP L. Permian, Nyran, Tk>hemia. 

* Name preoccupied. E. T. Neerton, 1893, 



PRE-JURASSIC TEPRAPODS. 


169 


Family PlIOLIDOOASTERIDiE, liov. 

Emholomeri showing a passage to Rachitomi ? Witli clavicles 
expxnded on the ventral surface. Ventral armour of scutes. 
(Secondarily aquatic ?) 

Pholidogaster Huxley. Lower Carboniferous, Scotland. 

Family CrkwiDvB Coj>e. 

Einboloni(‘ri ^^ith elongated skulls. Clavicles expanded on the 
venti*al surface. Ventral arnioiu* of small scutes. (Secondarily 
aquatic ?) 

Cricotas Cope. Artinskian, Texas, and ? U. Coal Measures, 
Illinois. 

Emholomeri imerta sedis, 

Dijyloverlehron Frit^ch. L. Permian, Bohemia. 

Numundosaunts „ „ „ 

Macromerium „ „ ,, 

Spomhilerpeton Moodie. U. Carboniferous. Illinois. 

(Irade RACHITOMI Cope. 

Lahyrinthodonts with ossified basioccipital and basisphenoid. 
Oc<*ipital condyle triple or double. Pterygoids usually witli a 
medium-sized }>alatal part, interpterygoid vacuities of medium 
to large si7(‘. Pterygoids articulating with both ]>arasphenoid 
and basisphenoid. 'Uabulavs and dermo-supraoccipiials with 
occipital ilanges. Paroccipital always visible from behind. 

Vertebra* rachitomous, /. e., with small paired pleurocentra 
and half-moon shaped intercentra. 

(bade STEREOSPONDYLI Cope. 

liabvi inthodonts with reduced basioccipibil and basi.sphenoitl. 
Occipital condyle double. Pterygoids wdtli a reduc(*d palatal 
ramus, interptervgoid vacuities large to very large. Pterygoids 
supporteil by the para sphenoid. Exoccipital meeting the occ?- 
f)ital fiange of the tabular so as to hiile the ])aroccipital in an 
occipital \iew. 

Vertehne stereoS]>ondylous, i. c., with very reduced or absent 
pleurocentra and enlarged intercenti’a. 

1 have discussed the classification of the grades Rachitomi and 
Htereospondyli in very great detJiil in a paper which will, I hope, 
soon bo })uhlished ; it is therefore unnecessary to reproduce the 
division into families on the present occasion. 

Super-Order PHYLLOSPONDYLIA Credner. 

Small, very highly specialised Batrachia with a roofed skull, 
palate with very widely open interpterygoid vacuities, palatines 
and lower Jaw very reduced. Coracoid and pubis not ossified. 
Four-fingered hand. Ventral armour of small round scutes. 

Pttoc. ZooL. Soc.—1917, No. XIL 12 
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Family Branciiiosaurid^ Fritsoh. 

With the characters of the super-order. 

Branchiosawrus Fritsch. Upper Coal Measures and Lower 
Permian, Bohemia, Germany, and France. 

Micrerpeton Moodie. Coal Measures, Illinois. 

Mekmerpeton Fritsch. L. Parmian, Bohemia and Saxony. 

Pelosaurus Credner. „ Saxony and France. 

? Dawsonia Fritsch. „ Bohemia. 

Super-Order LEPOSPONLYLIA Zittel. 

Small Batraohia with a roofed skull and lepospondylons 
vertebras. 

Very few members of the super-order are at all completely 
known, and these differ in many re^})ects. In the structure ()f 
the skull and lower jaw Batracliiderpeion and Diplocmdas sho.v 
clear resemblances to the Labyrinthodoiitia, perhaps only owing 
to a common descent from Orossopterygian fish. 

Family Neotridia Miall. 

Lepospondyli with the posterior corners of the skull piodneed. 
Two occipital condyle-*. Palate with a small paiasphenoid and 
small vacuities. Tail with long neural and hamial spines, ex¬ 
panded ^nd fluted at the *iends. Accessory articulating Facettes 
between the vertebiw. 

Keraterpeton Hux. Coal Measures, Ireland {ind England. 

Urocordylus Hux, „ „ „ 

Batraohiderpeton Hancock & Atthey. Coal Measures. England. 

Bcincosavrva B^ritsch. L. Permian, Bohemia. 

? Oestocephalm Cope. Coal Measures, Ohio. 

? Ptyonius Cope. ^ „ „ 

'hSawravus Theveniii. U. Coal Measures, BYance. 

*1 Diceratosaurus Jaekel. Coal Measures, Ohio. 

? Cro88oielo8 Case. L. Permian, Oklahomii. 

Family Diplocaulid.e 

Lepospondyli with enormously produced corners of the skull. 
Palate with a large pai-asphenoid and moderate-sized vaeflities. 
Tail long, with well interlocked vertebra*. 

Diplocavlfus Cope. L. Permian, Texas; -U. Carboniferous, 
Illinois. 

Family Aisi’opodidas. 

Legless Lepospondyls. 

DoUckoBorm Hux., U. Carboniferous, Ireland ; and other 
forms not necessarily closely connected. 

Bci^raohia iiusm'ta sedis, 

Lyaorophm (primitive XJrodele ?); Cdrdioe^hffluB^ 

Gymnarthru$i etc. 
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(lass HEPTILIA. 

It is uow impossible to give any <leliiiition of the class Ke})tilia 
which, wliilst including all members of the group, will exclude 
all other Tetrapods. 'Phe essential feature of a rejdile is that it 
can cany out the whole of its life-liistory on dry land, not pro¬ 
ducing a gill-breathing larva, and that it is not a mammal or a 
bird. Kej)tiles lay a shelled egg except in viviparous forms, in 
which the egg is hatched before it is laid. 

* 

Super-Order UOTYLOSAURIA (Oo2)e). 

Reptiles with a roofed skull and plate-like jndxis. The 
members of this su}>L*r-order are merely held together by these 
jndmitive characters, the tyjiical forms also ])y many other 
common primitive reptilian characters l()st by the a<lvanced 
members of this group. 

Order Seymouriamorpha, nov. 

(V»tylosaiirs with a skull re5;<‘mbling in nearly all known 
details til it of the Anthracosauriila*. Otic notclies small, rpiad- 
rate inclined backward. T’abulars and dermo-sujiraoccipitals 
on the skull roi»f, but with occipital llanges. lh*o-otie r<*acbing 
tile skull roof. ‘Inner e.ar widely open to the cranial ca\ity in 
the lateral wall of the cranium. Vertelna* with very hea\y and 
exjiiinded arches and \erv largo intercentra. 

Limbs very jirimitive, like those of tlio Rbachitomous amphi¬ 
bian Kn/ops in many features. 

St^i/inourhi Broili. Artiuskiaii, Texas. 

Order Diadectomorpha, uov. 

(’otylosMUrs with exaggerattal laterally jdacod otic notches and 
a \«*rtically 2 )laced cjuadrate. 

Sujier-Family DiadectiDjE Cojie. 

Diadeetomoiphs with a long low" brain-cavity, Tabnlars and 
intei-parietal turned clown onto the occipital surface, closed 2 >ost- 
teiaporal vacuities, Jnner ear widely open to cranial cavity. 
Vertehiw wdtli heavy neural arches. Limbs 23rimitive. 

Diaclectes Cope. Artinskian, Texas. 

DimlectoUles Case. „ „ 

Xoihodon Mai vsh. ? U. Coal Measures, New Mexico, 

Anwimaurns Williston. „ „ „ 

? Desmatodon Case. „ „ Pennsylvania, 

DiaaparaciuB Case, „ „ New Mexico. 

Chilonyx Cope. Artinskian, Texas. 

^ Stephamspondylus Geinitz Deich. M. Rothliegende, 

Saxony. 

12 * 
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Super-Family Pariasauridj; Seeley. 

% 

Diadectomorphs with a long low brain-case. Tabulars and 
dermo-supnvoccipitals on the dorsal surface. Large post-temporal 
vacuities. Otic notch secondarily obliterated. Inner ear sepa¬ 
rated from cranial cavity by bone, 

Yertebiw with heavy neuml ai*ohes. Pectoral limb adv^anced 
in the nearly vertical position of the fore arm in life. Pelvic 
girdle advanced in the expanded backwardly sloping ilium. 

Pariasaarus Owen. U. JVrmian, S. Africa. 

Propap}ms Seeley. „ „ ^ 

Anthodon Owen. „ „ 

Bradifsaurm Watson. M. Permian, „ 

EmhritJtosanrus Watson „ „ 

Elginia E. T. Newton. U. Permian, Scotland. 

Pariasuchus Broom. „ S. Africa. 

^ ScUrosaitrus H. v. Meyer. L. Trias, Switzprland. 

Super-Family Procoloimionid.® Seeley. 

Diadectomorphs with a short high Sphenodon-like brain-case. 
Tabulars partly on the occij>ital surface. 

Vertebne with heavy neural arches. 

Fore limb specialised in the loss of the s(‘rew-sha})ed glenoid 
cavity. 

Procolophon Owen. L. Trias, S. Africa, 

Telerpeiott Mantel 1. M. Trias, Scotland. 

Koiloskiosaiims v. Huene. L. Trias, Oermany. 

Order Capitorhinomorpha, nov. 

Cotylosaurs with an obliterated otic notch and vertically 
placed (jiiadmtes. 


Super-Family CAraoRHiNinji;, 

(Oaptorhinoinorphs with short high brain-cavity, widened 
supraoccipital (inner ejir placed low down ?). Deiino-supra- 
oecipitals on the occipital surface. Stapes perforate, wdth a very 
large foot-plate articulating with pro-otic, i)ai‘occipital, basi- 
sphenoid, and Iwisioccipital, and distally reaching the quadrate. 
Limbs primitive. 

Fam. CAPTORUININiE. 

Oaptorhmus Cope. Artinskian, Texas. 

Lctbidosdurua „ „ „ 

? Fam. PARioTicniDiB. 

Pariotichus Cope. Artinskian, Texas. 

Isodectea „ „ „ 

Puercoacmraa Williston. Artinskian, New^ Mexico. 
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Super-Family JjIMN 0 SCELida 2 , nov. 

Oaptorhinomorphfi. Brain^case unknowru With primitive 
limbs, carpus arul tarsus only partially ossified. 

fjininoscelis Williston. U. Coal Measures, New Mexico, 

Super-Family Pantylid^, nov. 

Hraiu-case unknown. 

With light neural arches and limbs. 

Paniylas Cope. Artinskian, Texas. 

Super-Order ANOMODONTJA Owen. 

Reptiles with a single temporal vacuity. A short high brain- 
case with the inner ear placed low down, Suprat»ccipital very 
broad. Stapes ” articulating with the (piadrate. Tabulars and 
dermo-supraoccipital on occipital surface. In typical forms the 
lower jaw latently compressed and with a notched angular. 

Derived from a common ancestor with Captorhinidae. 

Order Caseasauria, nov. 

Doubtfully belonging to super-order. 

Skull short, with a single laterally placjed temporal fossa, sur¬ 
rounded by the ])ostorbitai, squamosal, ^(piadratojugal and jugal. 

Brain-case not well known ))ut ap]>arently considerably diflerent 
from the normal type of the super-onUr. Stapes extending 
nearly to (piadrate. Lower jaw showing a projection of the 
ai’ticular on the inner side and perhaps a lateral compression of 
the angular which may lead on to the typical superordinal 
arrangement. 

Casea Williston. Artinskian, Texas. 

? Trispondyhvs Williston. Artinskian, Texas, 

Order Pelycosauria# 

Anomodonts with the postorbital and squamosal meeting over 
the temporal fossa, with a screw-shaped glenoid cavity carried by 
scapula, coracoid, and precoracoid, and primitive limbs. 

Super-Family PoliosauridvE Case. 

Pelycosaurs with a straight tooth-row and undifferentiated 
dentition. A small supratemporal; stapes articulating with the 
pro-otic, paroccipital, basioccipital, and basisphenoid round the 
fenestra ovale only. Cervical neural arches usually heavy and 
with nearly horizontal zygapophysial facets. 

Vara/noBawrua Broili. Artinskian, Texas, 

Varanoopa Williston. „ „ 

? PdiomuruB Case. „ „ 

Pmcilo8p<mdylua Case. „ n 

? MycUimawrm Williston. „ „ 
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Supei'»Family Opiiiacodontio^. 

Pelycosaurs with a curved tooth-row and slightly differentiated 
dentition. A small supratemporal. Stapes articulating with 
the edges of the fenestra ovale and by a special head with the 
under surface of the paroccipital process. Cervical neural arches 
not heavy. 

JJeiopetis Cope. Artinskian, 1’exas. 

Theroplcura Cope. „ „ 

Ophiacodon Marsh. TJ. Coal Measures, New Mexico. 

? St('7'eorachis Caiidry. L. Permian, France. 

Supei-Family SpiiKNAConoNTimii:. 

Pelycosaurs uith a cur\ed tooth-row and well-difleientinted 
dentition. 

Stapes of two parts, a small element articulating v^ith the 
fenestia ovale and distally with a laige element which articulates 
with the paiocci])ital piocess, the pterygoid and quadrate. A 
typical compressed and notched angulai. 

Family Clepsydropid^ Cope. 

Spheiiacodontidae with a carnivorous dentition and a pio- 
nounced step between the dentigerous edges of the premaxilla 
and maxilla. 

Clepsydrops Cope. Artinskian, Texas. 

Upper Coal Measures, Illinois. 

Dimetrodon Cope. Artinskian, Texas. 

k^phenacodon Marsh. „ New Mexico. 

Tetrace^'atops Matthew. „ Texas. 

? “ Geosaiuuts cynodns^' Gervais. L. Permian, Fiance, 

I 

Family Edaphosauriu.® Cope. 

SphenacodontidaB with a powerful jialatal dentition of small 
teeth. 

Edaphosaurus Cope. U. Coal Measures and L. Permian, Texas, 
New Mexico, Bohemia, Saxony, Ur.ds. 

Naosawrus Cope, L, Permian, Texas. 

Super-Family Bolosaubid.®, 

Systematic position very doubtful, but as the occiput seems to 
be of Anomodont type and the lower jaw is undoubtedly com* 
pressed and the angular apparently notched, they may be placed 
here. 

Skull with large orbits and very short pre-orbital and temporal 
region, upper sunace passing smoothly into the occiput. Tem¬ 
poral vacuity entirely on the side of skull and placed low down. 
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Bolosattrus Cope. Artinskiaii, Texas. 

^ Olaucosatirus Williston. Artinskiaii, Texas. 

? Palceohatteria Credner. L. Permian, 8axony. 

Pelycosau9'8 of muleterm iued poa ition . 

A rribasaiirus Williston. U. Coal Measures, New Mexico. 
liaiJnfgnathia Permian. Canada. ( ? Clepsydioiad.) 

Order Deinocephalia Seeley. 

Anomodont reptile*-, with unreduced quadrates. No supra- 
tempoial element. Postorlutal and Mjuaniosal meeting above 
temporal fossa. The basicranium fonning a deep wall below the 
condyle. (Jlenoid ca\ity suppoited solely by the scapula and 
coiacoid in typical foi’ins. Limbs modernis(*d. 

Siipei-Family Taptnoclphaltdi^:. 

Deinocephalia wiHi a slioil skull and slioit mouth. 
Tapinocephnln< M. Peimian, S. Afiica. 

Moi'ntos(tnni*i Watson. ,, ,, 

Pnigahon Watson. „ „ 

\\ atson. ., ., 

Strtfihiocephdhdi Haughton. ,, ,, 

MosrhomidUiA ^ ,. ,, 

Moschopa „ 

MoschogmUfm'i Ilrooin. . ♦ 

Taarops „ „ 

Eccasawms „ „ 

DeljihinogiuUhitH 

l)eHtenmiuruii Eichwald. Permian, Russia. 

etc. 

Super- Family TiXANosrcn ii>.K. 

Deinocephalia with an elongatetl mouth. 

Titanosuchas Owen. M. Permian, S. Africa 

^ Ii*/iopalodoti Fischer. , ,, Russia. 

? CliorhizodoH Ihvelvetrees, „ „ ,, 

? JHnosaurvs Fiseller. „ „ ,, 

Order Dromasaaria. 

Anc^iodonts with very long slender limbs. Large orbits, 
short pre-orbital and temporal region, lounded dorsal contour of 
Jikull, and a T-shaped squamosal. 

? descended from Bolosauridfe. 

Gcdechirus Broom. M. Permian, S. Afriai. 

OalepuB „ „ „ 

Galeops „ „ „ 

i PakeohatWia Oredner. L. Permian, Germany, 
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Order Dicynodontia. 

Anomodonts with a reduced quadrate and quad rat o jugal. 
T-shaped squamosal without otic groove. Fenes^tra ovale carried 
down by a long process composed of basioccipital, basisphenoid, 
prootic, and paroccipital. 

Scapula with acromion. 

Glenoid cavity borne only on scapula and coracoid. Pelvis 
with a pubo-ischiac vacuity. 

Dicynodon Owen. M. and U. Permian, 8. Africa and Russia. 
Tropidostoma Seeley. U. „ „ 

Mndothiodon Owen. M. Permian, 8. Africa. 

Crypiocynodon Seeley. U. Permian, „ 

Prodicynodon Broom. „ „ * 

Pristerodon Huxley. „ „ 

Gordonia Newton. „ Scotland. 

Geikia „ „ ,, 

Kisticephahis Owen. „ 8. Africa. 

Dicehtrodon Broom. „ „ 

Taognathtia „ „ ,, 

Kannemeyeria Seeley. M. Trias, „ 

Lyatrosmirus Cope. L. Trias, „ 

Eubhrachiosaitrus Williston. M. Trias, Wyoming. 

Placeriaa Lucas. M, Trias, Arizona. 

Order Theriodontia Owen. 

Anomodonts witli carnivorous specialisation and reduced 
•quadrate and quadrato-jugal. Glenoid cavity on sea[mla and 
coracoid. 


Sub-Order Gougoaopsia Lydd. 

Tberiodonts with the parietal excluded from the temjKmal 
fossa. Palate with no suborbital vacuities. 


Gorgonops Owen. 

M. Permian, 

8. Africa. 

Scymnog'iiaiiitiba Broom. 

u. 


17 

Arciopa Watson. 

M. 

*, 

77 

Gdlesuchua Haugbton. 

M, 


77 

Scymnoaauma Broom. 

M. 


77 

? Gynodraco Owen. 

M.? 

>> 

77 

? Tigriauchm Owen. 

U.? 

71 

77 

jElwroacmrua Owen. 

M, 

77 

77 

Arctog^iaikm Broom. 

U. 

77 

77 

Iw>strmiaevia Amalitzki. 

U. 

17 

Russia. 


Sub-Order Cvnodomia Owen. 

Tberiodonts with a narrow intertemporal bar formed by the 
parietalfi. Secondary palate with no suborbital vacuities. 
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Fam. Cynognatiiid^. 

Vynognatkm Seeley. M. Trias, S. Africa. 
Diwlemodoii „ „ „ 

Trirachodon „ „ „ 

(hjnochampsa Owen. ,, „ 

Fain. NyTJiosAUiiiDA2. 

Cfidesaurua Owen. M. Trias, S. Africa. 
Nythosaarus „ „ „ 


Sub-Order Tukhockphaua Hrooiiu 

Tlieriodonts with a narrow i n forte in poral bar formed mainly 
by the parietals. No secondary palate. Laige siiborbitiil 
vacuities. 


Scylacosaurm Broom. 

M. Permian, hi 

.1 

< 

Lycoaa liras ,, 

11 

1) 

Aligwcodoa ,, 


11 

JlytvnosHchns „ 

»> 

11 

Pardosachus „ 

)> 

etc. 

11 

Sub-Order liAViiJAMimpnA. 


Therio<lonts with short temporal vacuities separated by the 
parietals. A secondary palate and large suborbital vacuities. 
lianria Hrooin. M. Trias, S. Africa. 

Mici'ogomphodon Seeley. M. ,, „ 

Sesamodoii Broom. ? L. ,, „ 

Melitiodon Broom. M. ,, „ 


Super-Or<ler OIIELONIA. 

Reptiles with a roofed .skull and the middle eight of the ten 
dorsal vertebra? provided with wi<lened ribs, supporting a dermal 
armour. 


Order Eunotosauria. 

?if rightly referred. 

Chelonia with costal plates not fused with the ribs and the 
pectoml and pelvic girdles not within the ribs. 

EuHotoBaurm Seeley. M. Permian, S. Africa. 


Order Testudinata. 

Ohelonia with the pectoral and pelvic girdles within the dorsal 

ribs. 


Family PiiSURODEiRA. 

Testudinates which withdraw the head sideways. 
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Family Ampiiiohelydidas. 

ProgmochehfS Baiir. U. Trias, Wiirttemberg. 

Prot^rocherya E, Fraae. „ „ 

Supei^Order SAUllOPTERYGIA. 

A (ilia tie or semi-aquatic reptiles with a single temporal vacuity. 
Neck long, the cervical ribs articulating solely with the centrum, 
dorsal rilxs single-headed. 

A single (^oracoidal element. 

Pelvis with an obturator foramen. 

Sub-Order Kotiiosa vbia . 

Semi-aquatic Sauropterygia. Paroecipital expanded and reach¬ 
ing the squamovsal, pterygoid, and quadrate so as to close the 
middle ear behind. 

Radius and ulna, tibia and fibula long bones. 

Nothosaunts Miiuater. L. & M, Trias, Germany. 

Cytiiatosaarm Fritsch. M. Trias, Germany. 

etc. 


Sub-Order Placodonta* 

Sauro]>teiTgia with paroecipital not articulating with ptery¬ 
goid and quadrate. Massive crushing teeth on the palfitines. 
(Body with a heavy armour of bony scutes.) Limb-bones long. 

Placodas Agassiz. M. Trias, Germany. 

Cyamodm „ „ „ 

Placoc^elys Jaekel. „ Hungaiy. 

Order Thalattosauria Merria’m. 

Aquatic reptiles with a single lateral temporal vacuity. A 
supratemporal present. A single coracoidal element. Occipital 
region of skull unknown. Humerus twisted with expanded ends. 

I Meiriam. M. Trias, California and Nevada. 

Order lohtbyosaiiria. 

Aquatic reptiles with a single temporal vacuity, very large 
orbits, and much elongated premaxillse. , 

Basisphenoid without definite basipterygoid processes, ptery¬ 
goids underlying muoh of its lower surface and that of the basi- 
oocipital. Neck short. 

Family MixosAUBiDiB. 

Ichthyosauiia with relatively small orbits and i^ort rostrum. 
Upper end of .the soapula expanded Pubis and ischium broad. 
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Epipodials long and separated. Caudal region not much 
deflected. 

Fain, Mjxosaurin^. With five digits. 

Mixosauriis, M. Trias, Italy, Germany, Spitzbergen, 

W. N. America. 

Fam. SuASTASAURiNyE, Narrow paddles with three or four digits. 
C if m h onpo nd i/I u s, 

ToretocneniHH, 

M(*rri(imia. ^ M. Trias, Nevada. 

Shmtasnurus, 

JJfdfdnnosatints. 


.Sui>er.()rdor AllCHOHACKlA. 

Reptiles with a skull with two temporal openings. Brain-case 
much imri'owed between th(‘ ears, usiially s\iri*ounded by l>one in 
advance of the prootic. Baroccipital process antero-posteriorly 
cotupressed ami long, with the fenestra ovale 0 })ening on its 
lower edge. 

A single coracoidal element. 

Order Thecodontia. 

Ihimitive Archosaurians with clavicles and an interclavicle. 
Pelvis “ plate like.” 


Family “ Eosrciiin.E.” 

Theco<lonts with intercentra throughout the column. 

Eosuchus'^ Watson. U. Permian, 8. Africa. 

Youngiiia Broom. ,, „ 

Family Erytiirosuciiii>.e, nov. 

Very large semia(juatic Tiiecodonts with a twisted humerus 
with much expanded ends. Anterior margin of pubis suddenly 
deflected. Feeble dorsal armour. 

Enjthrosmhm Broom. M. Trias, 8. Africa, 

Family PiirrosAURiDAi: McGregor. 

Large Thecodonts, with an elongated rostrum formed mainly 
by the premaxilla. Dorsal and venti’ul scutes. 

Mesorhinus Jaekel, L. Trias, Germany. 

Pahm'hinuB Williston. M, ? Trias, Wyoming. 

Phytosaurus Jaeger. U, Trias, Wiirttemberg and U*S.A. 
MyBtrioBuchuB Fraas. „ m 

Rhyiidadon Emmons. „ U.S.A. 

%Sta>gonolepk Agassiz. M. Trias, Scotland. 
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Family ORNiTHOsuoHiDiB v. Huene. 

Small, slightly built Thecodonts. Pointed skull without pro- 
duced rostrum. Pubis and ischium much produced. 

Hinder limbs longer than the fore. 

? Directly ancestral to Theropodous Deinosaurs. 

Ondthoauchua E. T. Newton. M. Tnas, Scotland. 

Euparkeria Broom. „ S. Africa. 

Scleromochlm A. S. Woodward. „ Scotland. 

Sphenoaiichtia Haughton. U. Trias, S. Africa, 

Family AETOSAURiDiE Baur. 

Small Thecodonts with a pointed skull without rostrum, pubis 
and ischium short. Hind limbs not greatly larger than the fore. 
A very heavy dorsal and ventral armour. 

Aetoaauriia Fraas. U. Trias, Wurttemberg. 

Uhjoplax „ „ „ 

"iStfgmiua Marsh. „ U.S.A. 

%Xotochampaa Broom. „ S. Africa. 

Family HowEsiiDiB, nov. 

? Thecodonts with seveiul rows of teeth in the maxilla. 

lloioeaia Broom. M, Trias, S. Africa. 

‘iMaaoa'mhua Watson. „ „ 

Proteroauchua Broom. „ „ 

Family Erpetosuchid.®, nov. 

Small Thecodonts with a pear-shaped skull, not ver) elongate<l 
rostrum. Palate incipiently secondary, with the posterior nares 
in a deep groove. 

? Ancestral to the Crocodilia. 

ErpetomchvA E. T. Newton. M. Trias, Scotland. 

Order Saurischia Seeley. 

Archosauria with the astragalus very closely and immovably 
articulated with the tibia. Pelvis with the pubis an<l ischia long 
and projecting downward, usually with an ischio-pubic vacuity. 

2'hecodontoaaurua Kiley & Stutchbury. U. Trias, Somerset¬ 
shire, Swabia, S. Africa, Queensland ; 
and very many forms representing numerous families, defined 
especially by v. Huene. 

Order Bhynehocaplialia Guntb« 

Beptiles with a two^arefaed skull, a short, high brain-case not 
ossifi^ in advance of the prootie, and large fenestra ovale. Teeth 
on the denhsry biting into a groove between the maxillary and 
palatine teeth. , 
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Family KiiyNonosAuniDAS. 

With plate-like pelvis. 

Jlhynchosannts Owen. U. Trias, England. 

Uyperodapnlon flux. M. & U. Tiias, England, Scotland, India. 

SUnometrpoH Boulenger, M. Trias, Scotland. 

’iPcdacrodon Hrooin. M. Trias, S. Africa. 

Order Froganosauria Ram*. 

Aquatic reptile.s witli long tjuls. Skulls elongated. Yertebra& 
with small notochordal centra and very heavy arclu's and no 
intercentra. A single coracoidal element, live distal carpals and 
tarsals. Pelvis plate-Iik(‘. 

Mesosaurm (lervais. \u. i Permian, S. Africa, Brazil. 

Noteomiu'its Bioom. „ S. Africa. 

Stemmiermnn Cope. „ Brazil. 

Order Protorosauria Seeley. 

Lightlv hniit reptile.s with pointed skulls and a single tem¬ 
poral vacuity. A single coracoidal elenumt and a jdate-like 
puhig. 

I here is not the slightest evidence that the series of small 
J*alaH>zoK‘ i<*pliles listed below are leiatecl to one another. Prof. 
Willistoii heln ves to he related tothelizaitl ancestry. 

Broomut may also hav(‘alHnities with the Sipiamata. Addomurm 
may he related to the Uh^ncJiocephalia. 

i Piudorosfturns Mever. C. Permian, (Germany and England. 

^ j Willistoii, Ai'tiuskiaii, Texas. 

’ I Aada/umaitrifit Credner. Jj. IVrmian, Saxony. 

I Brooiinu Watson. M. Permian, S. Africa. 

? < Ileleoaunnfs Broom. „ ,, 

[ JhliitphUus ,, ,, ,, 

'(Sidelomarus W’atson. V. Permian, England. 

"iApltehmaurns (Jervais. L. Permian, Autun. 


Notes ox the Amphibian Classification. 

Tlu* superordinal separation of the Labyrinthodoiitia, Phyllo- 
sjKindylia, and Lepospondylia is based on the fact that the early 
members of these groups differ from one another as mucli as do 
their ultimate descendants, despite the fact that in a numher of 
chara<*ters such as the gradual development of lai'ge interptery¬ 
goid vacuities, the replacement of basipterygoid processes with 
definite articulating surfaces by ex|)ansionvS of the posterior ernl 
of the paras)>henoid wdth which the pterygoids are sutui-ally 
united, and the loss of a linger in the hand, the course of 
evolutionary change is the same in.tli© group. The 

structure ot the skull and lower jaw^is known to he similar in 
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Text-ligm*e 1. 



Phylogenetic tree illnetrating the relations of the early Amphibia, each group 
being placed in its correct time. 





Text-figure 2. 



Tree illustrating the Phylogeny of the eaily Reptilia. 
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tbe Labyrinthodontia and Lepospondylia, but tl)e resemblance i 
may easily be due to inheritance from common ancestors amongst 
the Orossopterygian fish. 

The ordinal division of the Ijabyrinthodontia marks three 
stages in the evolution of that gioup. It is founded primarily 
on the skull, which becomes more and more depressed, the basi- 
occipitai and basisphenoid being gradually reduced from the quite 
large bones they are in Fteroplax to the small slightly ossified 
tracts lying on the parasphenoid wliicli represent them in 
Stereospondyls. The development of the vei’tebral column is 
used as a check on this classification. 


Notks on the Reptilian Classification. 

The super-order Cotylosauria is retained simply because of its 
use as a dumping-ground for those primitive reptiles which retain 
a roofed skull. The orders are also probably somewhat unnatural 
groups, and it would perhaps liave been more satisfactory to )aise 
the super “families to ordinal rank. 

The real classification, i, e. that into families, is founded as far 
as possible on tbe characters of the brain-case, which have been 
discussed by me in a series of papers. 

The sepai’ation of the super-order Anomodontia is founded on 
its very characteristic brain-case, and for the typical forms on tbe 
equally chai-acteristic lower jaw. 

Tlie remaikable animal Casea is obviously ordinally ditferent 
from all other well-known forms, its position in tbe super-order 
Anomodontia is very doubtful, but it is not improbable that it 
represents a very early oflshoot from this stock. “ ^ 

The order Pelycosauria is referred to the siipcr-oi dcr Afaomo- 
dontia with certainty; in Dimetrodo'n the brain-case and dowcf 
jaw are absolutely‘typical, and tbe other forms included aie 
obviously allied to this type by tbe wIjoIc of their structure. 

Tbe super-family division is founded on diifereiices in tbe 
stapedial aHicnlation with tbe brain-case, which in tbe three 
suborders seem to form a morphological series, 

Tbe order seems to be self-contained, culminating in Dime- 
trodon and Edaphosaurvs^ towards which tbe other types lead. 
At tbe same time tbe trend of evolutiouaiy change in tbe brain- 
case is the same as that which, continued in later times by tbe 
Houtb-African forms, leads up to tbe mammals. 

The super-family Bolosauridce is founded for very badly known 
leptiles, which it might perhaps have l)een wiser to leave as 
Anon»odontia incerta sedis. The position of the super-family in 
the super-oinier depends mainly on the badly preserved lower 
jaw. 

The order Deinocephalia is certainly a member of the super- 
onJer, having the typical brain-case and lower jaw. It is distin¬ 
guished from the Pelycosaurs by its advanced limbs, shown most 
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clearly in the loss of tlie screw-slinped articular surface of the 
head of the humerus, aud the coiTes[)onding lestriotion of the 
glenoid ctivity to the scapula and posterior coiucoidal element 
alone. 

It is sepaniteil from other Anomodouts with advanced limbs 
by the retention of the large <piadi*ate. I'lie mode of articulation 
of the stapes shows that it cannot have been derived from any 
Pelycosaur more advanced than a Poliosaurid. 

The order ilroniosauria is referred to the super-order by its 
lower jaw and occiput. It is distinguished from all other South- 
African types by the short face, very large orbits, slender limbs, 
and long tail. 

PahioiiaWTia is only placed here provisionally; it is certaiidy 
an Anoinodont, and in tlie structure of its temporal region very 
strongly recalls (ralepm. I'he absenct* of the j)osteiior coiucoidal 
element may only mean that, as in Varauoops^ it is unossitied, 
although present as a cartilage. 

It will possibly he found, when fuller knowledge of Bolosaurtfs 
becomes available, that that ty ])0 is really allied to the 
Dromosjiurs, and tliat the two orders should he conddned. 

The order Dicynodontia includes the first known and typical 
Anoinodonts. The order is a very compact group, thoroughly 
distinct from all others and of uncertain deri\ntion, perliapsfiom 
the Deinocephalian stock. 

The order Theiiodontia includ(‘s many vciy di\erse animals, 
still known almost wholly from skulls. Its memheis are held 
together by the presence of a reduce<l (piadrate in all of them and 
by a well differentiated carnivorous dentition. 

/ Tl^ suborder Clorgonopsiiln ajipears to be anc(‘stial to the Cyno- 
Itlontm. the Tberocephalia to the Baiiriamorpha. ami it is probable 
that^wer lines will be distinguished. Each suboider ceitainly 
contains many families, but in the absence of detaih‘d knowledge 
of the skull and of all knowledge of the posl-craiiial skeleton in 
most forms, it seems at present useless to found families on the 
dentition. 

I liave I'ecently discussed at length the relations of Eanoto- 
8au7'ii8 to the Chelonia ; if rightly referred, it is so much more 
primitive than any other Cheloniaii that ordinal sepaiation seems 
justified. 

The various animals ineludetl in the Sanropterygia differ so 
widely amongst themselves, and the whole group is so distinct 
fi'om all others, that its ordinal rank is unquestionable. 

Merriams quite distinct order Thalattosjuuia is still ratlier 
incompletely known, hut its members certainly have only a 
single arch and the temporal region of the skull is reminiscent of 
the eai’ly Pelycosaiu’s. 

The Ichthyosam^s form a veiy compact group, whose origin is 
quite unknown. 

The inclusion of the two arched reptiles in one supev«order is 
now commonly accepted. 1 have excluded the Ehynchocephalia 
PROC. Zoou Soc.-~.1917, No. XIII. 13 
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from t)ie buper-order becaufite of certain difFerencen in the brain- 
case, which may, however, be due to the small size of Sphmodon^ 
in which alone is the region known. The exclusion is really for 
the purpose of dmwing attention to the extreme smallness of our 
knowledge of early two-arched reptiles. 

The small aquatic Mcsoaaunis and Stereo8ier}mm are still un¬ 
represented by well-preserved skulls. They seem to he definitely 
ordinally distinct, Ixut their affinities are quite obscure. 

Finally, the order Protorosanria is retained merely because it 
is already in existence. Included in it is a seiies of small 
Permian reptiles which resemble one another in liaving slender 
limbs and a single coraconlal element. There is no evidence that 
these animals are in reality in any way related. 

In this classification T have refinined from thi owing weight on 
the peculiai‘ly modified 5th metataisal wliich occurs in (^/helonia, 
Rhynchocephalia, Tliecodouts, Orocorliles, Deinosaurs, and Squa- 
nintes, because it is difficult to believe that all these forms can 
have been derived fiom tlu* same advanced Cotylosaurian ancestor. 
Jt is perhaj)s an arboreal adaptation, vvliich may have originated 
separately. Possibly the broadene<l ribs ol‘ Ennotosaitrufi^ which 
recall those of sloths, aie also to some extent an arboreal 
adaptation 4 

This cla*‘sificatioii is on the whole consciously conservative, 
hut contains many new features, cbiefi} in the definitions and the 
super-ordinal grouping. An attempt has been made to make 
the structural differences sepaiating ordeis approximate, having 
regard to the total \aiiation, to those used in sei»arating the 
orders of mammals, hut in many cases suborder s shouhl perhaj)s 
be raised to ordinal lank, Buper-or<lei*s are used to grouj) togotlier 
orders which seem to liave had a comnron oi*igin. 
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11. Notes on some of the Viscera of an Okapi (^Okapia 
JoUastoui Sclater). By It. H. Bukne, M.A , F.Z.S. 

i March 1), It) 17: Head April 3, li)17.] 

(Text-figures 1-23.) 


Imjrx: 

Stnirturc or Moiphfdoj*\ 


l*aRe 

1H7 


During tlie winter of 11)15-11)10 certain j»arts of the \iscera of 
an Okapi were sent by Dr. Cuth])ert Christy to tlie Uoyal College 
of Surgeons for investigation. 

Tliey included tlie tongue and the soft parts of the antei ior end 
of the tliroat, the contents of the tliorax, the stomach, an<l the 
colic coil of the intestine. 

A siniertici.il (*xaminatioii revealed, as was to he e\]>ected, a 
general similarity to the corres])ondiiig viscera of the J)oniestic 
Knniinaiits, Imt a inoie detailed comparison witli other genera* 
imnle it clear that underlying this general Knminant tyjie of 
structure ueie many small and individually nnohtriisi\e [)ecu- 
liaritie^* that pointed detinitely to a very close rtl.itionshi]) 
between tlie (tkapi and tlie (Jiratle. 

Thp Toh(JH(‘ (t(*\t-(igs. 1 k '!). 

Tlie tongue of tiu* Okapi, tliough of the llimmiant type, 
resmubles most ne<irly that of the (lirafie, holli hy reason of its 
gr(‘at length and slenderness (it measures some l4 in. in length 
by fnmi 1] to 2 in, in bre<idth) and its sliarp pointed extremity 
an<l smooth base. It is tbus distinguished trom the tongues of 
Antelojies and Deer, the tip of which is as a^ ule eitlim hinnt oi 
hiviadly spatulate, and in winch the surface of the ele\ated liasc 
or intermolar fixed portion is iswered with large fteshy })Mj»illa*. 

It is manifestly <litficiilt to state with aciairacy the relative 
measurements of a tongue or the proportions that its ditlereiit 
parts bear to one another, as they depend on its degree of exten¬ 
sion ; hilt after comparison with numerous tongues of Antelopes 
and otlier liuminants, both fresh and preserved, it seems fairly 
clear tliat the free i>art of tlie Okapi^s tongue is considerahlv 
more developed relative to the hise than is that of other 
Ruminants, with the exception of the (liratfe. 

T'he form and ilispo.sitioii of the various papilhe upon the sur¬ 
face of the tongue diffoi little from those in the (5imfii\ and are 

* 1 am imlcbttKl to the Zoological Society for material for use in the ( ompanitiu* 
study of the throat and totiRue, —(giraffe, iVowne<l Duiker, Indian Antelope, Hlack 
Buck, SiemmeriiiR’s Gazelle, and Gaxella ridifrons, 

Dse was also made of preparations in the Uoyal College of Siirgeoiih Collection or 
the tongue and laryax of iiiaiiy Biuniiiauts, of the heart and lungs ot Ox, Sheep, and 
Goat, and of the atomach or a young Giraffe and of seveial Autelop's and the 
Do nestic jjtuniiuauts. 
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characteristically Ruminant. The doisal suiface and sides aie 
clothed with a close layer of sharp-pointed filiform papilljp which 
are more or less cornilied, particularly so upon a central area of 
the dorsal surface close behintl the tip, where they form a patcli 
of small horny recur\ed spines. 

Fungiform papilhe are scattereil sparsely all oxer those parts of 
the flee extremity and base that are coated with filiform ^mpilla^ 
except, as one fretjnently sees among Ruminants, along the 
central line of the doisum. 

Circumx abate pajulhe, to the number of 15 oi so on either side, 
are arranged in two indistinct irregulai lows far back upon each 
side of tlie l)ast‘ of the tongue. This is the noimal Ruminant 
position and arrangement, but tlie indistinctness of the indi\idual 
papilla* and of the limits of the group as a whole recall moie 
particulaily the condition in the (linifie. 

There are no foliate papilla*, and, as previously mentioned, the 
base of the tongue is smooth, as in the (jirafie. 

Text-fig lire 2. 



Linjrual i>apillri* of Olapta johnsfom 


In a luge number of Ruminants (nearly all Ant{*lo])os. the 
Giraffe, some Slice]) and Oxen, but not in Deei) parts of the 
free extremitv of the tongue are ileeply })iginente<l. This also is 
the case in the Oka])i, wrheie the pigmented area includes tlie 
extreme tip of the tongue nn<l extends some way backwards on 
either lateral surface, gradually fading away (text fig. 1, p.). 

In the valley between tbe base of the tongue and tlie gums, 
there is in all Ruminants a fold of mucous membrane fringed by 
a number of sharp-pointed papilla* similar in character and 
probably also in function to tbe conical pa])illa* tliat clothe the 
inner surface of the cheeks. 

A similar fringe of fleshy papillfc lies beside tlie base of the 
tongue of the Okapi; but whereas in all the other Ruminants 
examined the papillae are simple conical processes flattened from 
side to side and usually recurved like the thorns of a rose, in the 
Okapi they have quite a peculiar shape, being swollen and blunt 
with two three or more short, sharp horny spines pixijecting 
from their rounded free extremif ies (text-fig. 2). 
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Ths MuBchs of the Tong^ie and Pharynx, 

The muscles of the tongue conform in general to the common 
Ruminant type, but in the details of their arrangement and 
individual development disclose more points of agreement with 
the Giraffe than with any of the other Ruminants examined. 

A comparison of the accompanying figures (figs. 1, 3, 4, 6, 6) 
shows more readily tlian a verbal description how close the 
similarity between the Okapi and Giraffe in respect of these 
muscles is. Attention may, however, be drawn to the following 
particulars. 

Digastric, Mylohyoid, Geniohyoid, and Oenioglosms Muscles, 

Blending of the various muscles in the floor of the mouth to a 
varying degree is typical of Ruminant»« in general. In the 
majority, if not in all genera, the anterior belly of the digastric 
muscle and the mylohyoid are so closely united that where they 


Text-figuie 3. 



Outline of th 0 tongue and pharynx of a Giraffe, for comparison with text-fig. 1. 

Lettering as in text-fig. 1. 

blend in the superficial sheet of the mylohyoid it is imjmssiVde to 
distinguish the one fi*om the other. The deeper muscles (genio¬ 
hyoid and genioglossus) are, as a rule, more independent. 
Generally the former has a weak fibrous attachment along the 
central line of the mylohyoid, and very occasionally (e.g. Antilope 
oervieapra) it unites with the genioglossus close up to the sym¬ 
physis menti, but as a rule it is a well-developed paired muscle 
independent of its neighbours. 

In the Okapi and Giraffe, not only is the association of the 
digastric and mylohyoid peculiarly intimate, but there is also a very 
close fibrous union between the deep layer of the mylohyoid and 
the geniohyoid and a blending of the geniohyoid and genioglossus. 

The geniohyoid is also very much reduced in boti) these 
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genera, and can only with difficulty be separated into its two 
component halves. 

The condition Is shown in text figs 1 and 3 It will be noticed 
that the belly of tlie geniohyoid extends only about halfway 
from the hyoid to the symphysis menti, and is continued upon 
the ventral sin face of the genioglossus as a tint tendon fiom 
which a laige [wnt of the latter muscle aiises. 


Text-figure 4 



Dissection of the pharj iix ot Olaptaj ihnstom 

ere tncoid ciirtilaKe trphm, tuto phaijngeal m«s(le, him, h}Oideus latue 
muscle /iya,h>oidean branch ot hnjnial arter> Ay pft w, hjoi)har\nf?eal 
• muscle I ical 1) inph-glsnd sin , superior larj ngt al artery, st q m \ 

lesser stvlogWus mustU, stphm, slips of gt}1o phai>ngeal musck, 
th e , tlnioid caitilage , thb, th>roul hodi , thhqm, thyro-hyoid muscle 
th ph m , th\ ro-phai \ ngeal muse le 

Phai > nginil branches of ^ ague X- Sapenoi lar> ngt al branch o' vagus 
Othei lettenng as in text hg 1 


Stylohyoid Muscle. 

The round tendon of otigin of this muscle differs a good deal 
m length in different geneia of Ruminants. It is lelatively short 
in Antelopes, consideiably longer in the Okapi and Sheep, and 
longer again, though not by much, in the Giraffe. 
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Text-figure 5. 



Oi time of the pliai^iix ot a Gtratte, tor companion with te\t-fi#f 4 
h.ir.m , hyoideiis tr,vn«*veisu«< muscle Othci lettermg as in text-tig 4. 


Te\t-figme 6. 

mcphm 



Stiperficiiil dUsectioii of the larynx ot Okapiaj0%n$ioM, 


<or ar.m., cricoarytenoid mmecle; cr.je»A.m.,erioo-phar 3 iigeal muscle; cr,thm»t fsrieo* 
thyroid muscle; Ay.^.i».»hyo-epiglottideBXi muscle; hyo-pharyqgeal 

muscle: ‘Superior laryugeal artsry; stylo^phaiyng^ mutme; 

t,, tonsil; th,e., thyroid cartilage; tk,pk,m,, thyro-phaiyngeal muscle* 

IX* Glosso-pharrageal nerve. X^ Pharyngeal benches of vagns. XK Superior 
laryugeal nerve. 
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OcoipitO'Styloideus (text-figs. 7, 8, 9, o.st.vi,). 

This muscle is peculiar to Ungulates, and extends from the 
styloid process of the occipital to the upper portion of the styloid 
bone. 

In the GirafTe and Okapi it was far larger than in any of the 
other Kuminants examined (Antelopes and Sheep), and offers in 
these two genera a striking contiust to the same muscle in 
Antelopes, particularly as regards the area of the styloid bone 
covered by its insertion. 

In connection witli the insertion of this muscle it should be 
noted that the stylohl bone of tiie Giralle and Okapi diffeis 
markedly from that of other lluminants in the form of its upper 
oxtiemity (text-fig. 10). 

Text hguie 7. 



Th(> upp<^r end ot the stylolonl of OKapm johnst<mu inner surface, diowing 
the iiwertiou of the occipito-slj louieus muscle. 
n.atm., occipiio-stj loideus muscle; tendon ot stylohyoid muscle; 

ttph.m., 8t>lo-phar>ngeal muscle. 


In Rnminanta in general, the postei-ior margin of this bone, 
close to its upper end, is produced to form a prominent angular 
prooes^y to the tij) of which is attached the tendon of the sty o- 
hyoid muscle. This process stands out more or less transverse y 
to the length of the bone and shows a tendency to a downward 
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curve, forming in some Antelopes (text-fig. 10, B) a veritable 
hook, and in all cases ofters a very broad surface for the insertion 
of the occipito-styloideus muscle. 

In the Giraflfe and Okapi (text-fig. 10, A) and in the Camels 
and the Perissodactyl Ungulates the process is relatively small, 
and is directed upwards, forming a simple swelling or tuberosity 
of the upper end of the styloid bone. 


Text-figure 8. Text-figure 9. 



Text-fig. 8.—^The stylohyal of a Giraffe, shovring the occipito-styloideus muscle. 

Text-fig. 9.—The atylohyal of ScBminertng’s Gazelle, showing the occipito- 
styloideus. 

Lettering as in text-fig. 7. 

Salimry Gla/itda, 

The submaxillaiy gland (text-figs. 1, 3, sni^.yL) is similar in 
position, form, and relative ske in the Girafife and Okapi, and 
is closely comparable also to the same gland in Antelopes and 
Domestic Ruminants. 

In the Girafife and Okapi the gland gives off two main 
tributary ducts, one from its posterior and one from its anterior 
end. The parts drained by these two collecting ducts can be 
readily and completely separated from one another in the Giraffe^ 
but this is not the case in the Okapi. 
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The two tributary ducts utute in the Giraffe (the junction was 
destroyed in the Okapi) close in front of the gland to form a 
single Wharton’s duct (text-fig. 3, Wd,), and there is no reason to 
think that the separate lobule drained by the anterior tributary 
is an 3 rtlung but a part of the submaxillary gland, for the retro- 
lingual gland, which at first sight it might be supposed to be, is 
represented in Ruminants, including the Okapi and Girafte, by 
a mass of gland-tissue surrounding the anterior extremity of 
Wharton’s duct close behind the symphysis of the jaw, between 
the origin of the genioglossus muscle and the sublingual mucous 
membrane (text-figs. 1, 3, rl.gL), 

The sublingual gland calls for no comment. The parotid gland 
had been removed with the skin. 

Text-figure 10, 



Upper end ot of (A) Okapia aiul (B) 8{rmmeiin^’s 


The Blood-vessels of the Tongm (text-figs. 11, 12, 13). 

In his description of the anatomy of the Girafte, Owen* 
mentions a peculiar plexiform arrangement of the veins close in 
front of the body of tlie hyoid bone. In this position there is 
genemlly among Ruminants a large venous anastomosis uniting 
the lingual veins of either side. This anastomosis was strongly 
developed in the Girafte’s tongue (text-fig. 11, r.a.) dissected for 
comparison with that of the Okapi, and in front of it, upon the 
left side (text-fig. 11, v,pL\ there was some slight branching and 
reunion of the veins, suggesting the plexus mentioned by Owen. 
There was no indication of a plexus in the Okapi (text-fig. 12). 

Posteriorly, the lingual vein passes througli the substance of 
the submaxillary gland, and where it emerges again to the sur¬ 
face receives the facial vein (text-fig. l,/.v.). At this spot lies a 
very definite lymph-gland, which in the Giraffe lies embedded in 
the Bubstance of the salivary gland, and by its dark colour forms 
a very striking object when the surface of the gland is exposed. 

* OWeti, Tnuw. Zool. Soc* vol. ii. 1841, p. 223. 
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In the Okapi, Antelopes, nnd Sheep tliis lyjnph-gland is not 
so dpeply embedded as in the Giraffe, and in the Okapi (text- 
fig. 1, l.g.) consists of two globular masses separated from the 
submaxillary gland by a capsule of fibrous tissue. 


Text-figure 11. 



Blou(b\es8olt< Ht the root of the toujfuo of a Gnaffo. 

i^eniqglofiKUs musdo; geiiiohvoid mimcle; hffLm.y liyoglofltua 

mttorle; hj/M , byoideau branch of lingual artery ; /.a., lingual alter} ; 
lingual vein ; sha. & u., sublingual artery and vein; sUglM., styloglossus 
muscle; v.a., venous anastomosis ; v pi. ^ venous plexus. 

XII. Hypoglossal nerve. 

The lingual arteries of the Okapi and Giraffe agree in many 
particulars and show several, though small, differences fmm those 
of Antelopes. 

In both, the lingual arteiy arises from the carotid independently 
of^the facial (text-figs. 1, 3, /.a-), as it is stated to do normally 
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in the Sheep ♦ and Goat, and occasionally in the Ox. In 
Antelopes, on the other hand, a common trunk (the arteria 
maxillaris externa) intervenes between tlie carotid and the lingual 
and facial arteries, dividing to form these two arterieKS about the 
middle of the subraaxillary gland. 

Text-figure 12. 



at tho lOot of the tongue of Okapxajohnstoni 
m.m., in}loh\oi(l nuwlo tinned hack. 

• Othei Ktteuiig as in text.fig. 11 

In passing the hyoid region of the tongue, the main trunk of 
the lingual aid;eiy may he either deep or supeificinl to the hyo> 
gloshus muscle. In the Antelojres (text-fig. KI, La.) and Sheep 
it lies deep to this muscle, and in this position forms in‘the 
Antelopes a sti^ong anastomosis (text-fig. 13, um) ^^ith its fellow 
of the opposite side, from \%hich are given off the continuation of 
the main lingual aiteiy, the suhlingual artery, and branches to 
the muscles of the hyoid region. 


♦ In til© Sb«ep dissected it mss giien off from an external maxillary trunk as m 
the Antelopes. 
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In the Okapi (text^fiig. 12) and on one side in the Giraffe (text- 
fig. 11), the lingual arteries, after giving off a large branch to the 
hyoid region, passed superficially to the hyoglojssus muscle, and 
in neither case was there any anastomosis between the vessels in 
this region. Nor was I able to tiace in either of these genera 
the large connection between the Ungual Histories at the com- 
niencement of the free portion of the tongue described by Owen 
in the Giraffe. 

On the other haml, 1 can eorrol)orate the fact inentioued by 
Owen that in the (Tiraffe the left lingual artery greatly exceeds 
the right in size (text-fig. 11), and carries practically tlie wliole 
blood-Mlj>ply to tlie tree part of the tongue. 


Text-figure 13, 



nood-\es’*tls at the root of the tongue of an Indian Antelope 
a.a., nnastuinoHis ot the lingual aitenes. 

Other lettering as in te\t-fig. 11. 

This is not, however, the case in the Okapi or among Antelopes 
and Sheep. In them the two lingual arteries are of equal size, 
but it should be noted that in the Okapi the left artery (livides at 
the commencement of the fiee part ot the tongue into a laige 
ventral and a small dorsal braiicl), and thus provides the chief 
source of supply to the vential paits of the extremity of the 
tongue, as it does in the Girafte, the doi-sal parts being supplied 
by the right artery and the smaller branch of the left. 

The Larynx (text-tigs. 14, 15,16). 

The larynx of the Okapi presents a remarkably close resem¬ 
blance to that of the Giraffe, and by its structiue suggests that 
the animal, like the Giiaffe, is practically mute. In general it 
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Text-figure 14. 



M till of Okapiit )ofiush»n 

a III y ti\t i iiouh us njibdt < a bn » rico* in I ni<M<](Us ] lit nils iiniscU , <apm^ 
(iico ant nioutus imstuus inusil« ij/im nuo }lunii 4 :nl imisde 

i t)i m (iHo tliMoidtus mils It / i// Iti/eiu ii\o (i»i^lottulian 

mint It , th a >11 llnioantiu itUus nunilts s< tntilurt td Snitoimi 


Text figuie IT). 


ci^ 



Longitudinal Mjctiou of the pliai)«\ and larynx of Okopiajohnstont 

a,f,f arytenoid cartilage, a pph, arcu* palato phai \ ugeus (postenoi pillai of fauces); 
w., cricoid cartilage, aa, opsophaguft, j»,8oft palate, f/, tonsillai fofttsa, 
thyroid cartilage; e.c., vocal cord. 

Othei lettering a» m text*fig 14 
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has the simple form common to Buminants. The em(penoe 'sup* 
pot^tecl by tne arytenoid and Santorini’s cartilages is peculiarly 
large and prominent (text-fig. 14, s.c.). The general cavity (text- 
fig. 15) is quite simple, without recesses or pouches of any kind, 
and, as in the Giraffe, the vocal cords (text-fig. 15, v,c.) are 


Text-figure 16, 




Longitudiusl section of the larynx of Okapia johnstonij Hhowinj? the cartilages, 
lietteniig a» in toxt-figs. H & IS. 


extremely rudiinentary, repi‘esente<l only by minute folds con¬ 
necting the ventral extremities of the enormous aiytenoids to the 
mid-line of the thyroid cartilage. The cartilages (text-fig, 16) 
closely resemble those of the Giraffe. The muscles (text-fig. 14) 
are similar to those of other Ruminants, and call for no special 
comment. 
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The TonsiU (text-figs. 1, 4, 6). 

Ihe tonsillar fossa of the Okapi lies in the usual position (text- 
fig. 15, </.), between the anterior and posterior pillars of the fauces 
«©uiewhat in advance of the hinder free inai gin of the palate. It 
is a simple oval pit, with its fundus subdivided into two or more 
subsidiary recesses. The fossa an<l the area surrounding it are 
covered externally by a nodulated mass of tonsillai- tissue, which 
is encapsulated by a thin longitudinal slieet of muscle deriverl 
from the muscles of the palate. 

The tonsils are thus of (piite a usual Kinniuant type, and very 
similav to those of the (liratte. It is interesting, however, to 
note that in many lluininants the single fossa is replaced by a 
.row of separate incisions, which no doubt represent the subsidiary 
recesses in the fundus of the common fossa of the Okapi. 


The Palate. 

In 111 If) the Ibiyal College of Surgexms juirchased the roughly 
prepar(‘d skeleton of a young male Okajii c(dlected hy T)r. Christy, 
in which the soft tissues c<»vering the hard palate had not been 
removed. They are shown in the accompanying photogrj^ph 
(text-tig. 17). 

In front of the molar region the palate is extremely narrow, 
and throughout this region is tra\evsed byaseiiesof about 15 
major palatal ridges. The anterior thiee oj* foin* art* weak and 
do not extend across the entire bi'etulth of the palate ; they 
are succeeded hy some twelve or so more complete ridges bowed 
forw'ard in the centre and with their free pajallatc edges directed 
liackw'ards. In the middle line these ridges are interrupted, the 
right half of each ln‘ing situated in the majority of teases slightly 
posterior to the left. Behind the level of tin* anterior molar 
teeth, the palatal ridges become lo.ss and less pronounced and 
more iie/irly transverse in direction and gradually fade away, 
leaving the greater [lart of the intermolar area of the palate 
quite smooth. 

Between the major palatal ridges are series of papillae arranged 
ti'ansversely, forming minor ridges. 

As in the Giraffe, there is no j>npilla incisiva, but at the 
extreme anterior end of the palate, in front of the palatal ridges, 
ai*e two little longitudinal slits —the openings of the naso-palatine 
canals. 

The soft palate terminates posteriorly in a simple curved 
border, without any indication of a uvula. Its lateral parts are 
prolonged, as tlie posterior pillars of the fauces, and become con¬ 
fluent upon the dorsal wall of the phaiynx, forming, as in the 
majority of quadrupeds, a complete circular lip (arcus palato- 
Proc, Zool. Soc.-~1917, No. XIV, 14 
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pharyogeus) (text-fig, 15, a.p.pL) through which the uaflal passage 
communicates with the pharynx. 


Text-figuie 17. 



Palate ot Okapta johnufom. 


The Thyi'oid Body, * 

The thyioid body, t\h iu many other Ruminants (Sheep, Ante¬ 
lopes, Girafie), consists of the lateral lobes only, witliout a* 
connecting poition or isthmus between them. 

Each lobe is an oval body measuring 47 mm, in length x 
16 mm. in breadth, and occupies much the same position as in 
Don^estic Ruminants in tlie angle between the (esophagus tlie 
hinder part of the larynx and the trachea. 

The Zmiga (text-fig. 18). 

The chief subdivision of the lungs follows the plan common to 
Ruminants*, there being two lobes to the left lung and three and 
an azygos lobe to the right. The upper lobe of the right lung 
is partially divided into two minor lobes, the upper of which 
(text-fig. 18, r,a.ld) is the larger of the two, and is bent in ^he 
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-oharacterietic Buminaut way transversely across the fiout of the 
heart The lower (text-fig 18, r.aJ/) is leaf-like leseinblts 
the feAiue lobule m the Sheep oi Goat, but is lelitnely laigei Tlie 
middle and lowejL lobes and the azygos lobe lesenilile veiv dosdv 
those of the Goat. ^ 

Text-figuie 18 





I lie lungs ol Okaptajohnhtom, Mutirtl i^-ptct 


hint bronohiiH of left apical lobe, htal bronthus ot light iptcal lobe 
i a , a/}gos lob^ J a I left apitnl lobt, longitiuhnal pionss I at , 
lott apical lobe, traiaverne oi caidiac piocofis Itl left i«teru»i lob 
1 1 1 a , CHidia< appendage of left iiiff^nor l<>be t a 7 right ipual lobi, 
trausxmsp pio<esH , r « right apical lobi, cardiac pioiebs, » i Z, ri^ht 
mtenoi lobe, r m f, right median or catdiai lobe tf , tia( hea 

The upper lobe of the left lung is very siiinlai to that of the 
GQp.t 01 Sheep, except for the greater leagtii of its auteiioi 

14 * 
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(text-fig. 18, hal}) (longitudinal) lobule. The lower lobe (text- 
fig. 18, Id.L) is remarkably prolonged at its upper and outer angle> 
forming a long finger-like cardiac process (text-fig. 18» LLLa.) that 
lies alongside the lower (transverse) lobule of the upper lobe 
(text-fig. 18, bound to it by a fold of pleural membrane. 

In the natural position these two elongated lobules embrace the 
left side of the heart. 

The ti'achea, chief bronchial tubes, and pulmonary vessels call 
for no parti(‘ular notice, as they resemble closely tliose of the 
Sheep. 

The Heart. 

The heart has a long narrow form, and measures 140 mm. in 
total length from base to apex, and 95 him. in breadth at the 
upper part of the ventricles. The length of the \entiiculMi 
poiiiion is 120 mm. 

It is of the same type as that of other lluminants. In 
dissecting it, the musculi papillares of both atrio-ventricular 
valves gave one the impression of lieing more than ordinarily 
developed, particularly a.s regards the muscular swelling that 
forms tiie foundation of those of the anterior cusp of the mitral 
valve. The wall of the left ventricle seemed also to be thick foi’ 
a heiirt of the size. 

The modemtor band in the right ventricle is noticeably small. 
The great arteries spring from the arcli of the aorta by a single 
large innominate trunk, as in other narrow-chested Ihigulates. 
Between the aorta and pulmonary artery is a large vestige of the 
ductus arteriosus. 

There is at the root of the aorta in Ruminants a very cha¬ 
racteristic splinter of bone {os cordis) suppoiting the attaidi- 
ment of one of the cusps of the aortic vahe. In the Okapi 
this bone is reprei^nted by a plate of cartilage, hut whether its 
unossitied condition is permanent character or is due to youth 
it is difficult to .say definitely, but it should be noted that in the 
calf ossification sets in almost immediately after birth, and that 
in Antiloca^yraf the os cordis is permanently cartilaginous. 

The Thymus Body. 

The thymus is a relatively small triangular mass of tissue 
attached by a fold of membrane to the antero-ventral surface of 
the pericardium. It measures 64 mm. in length x 55 mm. in 
breadth at its posteiior end. 

The Siomacht (text^figs. 19, 20, 21, 22, 23). 

In its general form (text-fig. 19) the stomach of the Okapi 
resembles that of the Giraffe and many Antelopes more nearly 

♦ Vaerat, ^'Henskoochen bei Wiederkauem,” Deutscli. Zeitschr. f, Thiermedioin. 
Bd. 30,1888, p. 63. ' 

t Marie, me. Zool. $oc. 1870, p. 348. 
j (ihirrod, Free. Zool. Soc. 1877, p. 6. 
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than that of the various other Ruminants iiguretl by Conlier ♦. 
All four chambers (rumen, reticulum, psalt(‘rimn, abomasum) 
are fully developed. 

The paunch (rumen) is sulxlivided by folds into secondary 
chambers in a manner similar to tluit of Domestic liuminants, 
and is lined throughoul by coarse papilla* (text-fig. 20), mostly of 
large size and flattened lanceolate form, like those in the rumen of 
the Giraffe. Upon the free edges of the dividing partitions the 
papillfo are reduced in height and resemble flat scale-like plates 
rather than pa pi Hie. 

1Vxt-f]gni*e 10. 



ah.j aboiausuin; <luoil<*aul dilatation ; tr^iojihaitcal 

gutter; psal.^ psaltermiu; ppl.y pUorus; r., longitudinal luga* in abonm- 
suin ; reticulum seen through oijeiiiug trom the lumeii; ret.\ outline of 
the reticulum ; spleen. 


The reticulum is a roomy,oval chamber, and is remarkable, like 
that of the Giraffe and AM<tiocapmt» for the extreme shallown^ 
of its cells (text-fig. 21), In this particular it is approached by 
the reticulum of many Deer, and offers a striking contrast to that 
of Domestic Ruminants and the majority of Antelopes, 

The psalterium is large, of about the same size as the reti¬ 
culum, and contains some 14 chief lamin«e. The spaces between 


• Cordier, Ann. des Sci. Nat. t. xv. 1893, pi 6. 
t Ifarie, ftoc. Zool. Soc. 1870, p. 349, 
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the chief lamin© are occupied by othei’S of less height, consti¬ 
tuting according to their size and position secondary, tertiary,, 
and quaternary series^ ^ 

The position and height of the different series are shown to scale 
in the accompanying diagram (text-fig. 23). It is to be noticed 
that of the quaternary series those only interposed between the 
secondary and tertiary series are represented by defi^nite laminae. 
Those between the tertiary and primary, when they are repre¬ 
sented at all (and they apimrently are not in every case), are 
indicated only by a row of minute papillae (text-fig. 23, as 
the whole quaternary series is in the Girafife and certain other 
Ruminants*. 



Tt‘xt-fiK. 20.-“Papilljf of rumen, X 2. 
Text-fig. of reticulum, nat. si/o. 


Text-figure 22. 



SpecialiKed jiapilla} of (ONOphageul gutter, imt. hize. 
f., lamina of paaltenum ; ces.^., roof of (ipsoplmgwil gutter. 


Towards the (esophagus the lamina; gradually fade away, and 
are succeeded by rows of enlarged papilla; similar in character but 
not in size to those that cover the surface of till the laminsB. Some 
of these papillfe are enormously developed (text-fig. 22) and form, 
when the oesophageal gutter is closed, a coarse Inter to prevent 
unsuitable food from passing into the psalteriunt. 

Papillae similar to these, though fewer in number and smaller 
in sixe, ara present in the stomach of the adult Ox, at the entry 
of the oesophageal gutter into the psalterium. 


• Garrod, Proc. Zool. Soc. 1877, p* 6. 
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In tho Okapi each of these special papillae of the oesophageal 
gutter consists, like those on the free margin of the leaves of tlie 
ps^terium, of a fleshy Imse and a horny apex. The separation 
of the base from the apex is quite abrupt and clear, giving to the 
papilla the appearance of a long horny rod set upon the summit 
of a rounded fleshy boss. 

The digestive stomach (abomasum) calls for no particular com¬ 
ment. Its walls become gradually more and more muscular ‘ 
towards the pylorus, beyond which the commencement of the 
duodenum is marked, as in other Ruminants, by a sudden 
dilatation. The lining membrane, towards the cardiac end, is 
longitudinally folded. 


Text-figure 23. 



1 ® 
X 


1 

Diagram, to scale, of lamimo of psalteriuin. 

1, 2, 3, 4, laiuinm of primary, secondary, tertiary, and quaternary senes. 
p.f lamina of quatt*rnary series represented by row of papilla*. 


In the small portion of (esophagus jiresiirved there was found 
a mass of partly inasticnteil food. Tins was composed of small 
fragnuHits of tlie leaves of trees. Though the fragments were too 
small to otter much likelihood of detailed identification, Mr. L. A. 
Boodle, of the Jodrell Liibomtorv, Kew Gardens, most kindly 
undertook to examine them. He reports that they “consist, 
cliiefly at apy rate, of fragments of Dicotyledonous plants, grasses 
being apparently absent. A few specimens show considerable 
resemblance to leaflets of certain Leguminoste, but those and the 
fragments of other plants present have not been identified. No 
definite ojiiniou has been arrived at as to the stature of the jdants 
concerned.” 

This report, in the apparent absence of grass, agrees with the 
field observations made by Dr. Christy. He says that the animal 
“ feeds chiefly on the small leaves and twigs of trees.” ‘‘ It does 
not eat grass, but do^s browse on the coai’se herbage on the 
outskirts of the forest”*. 


• Quoted from * The Field/ July 10, 1916, by Sir H. H. Johnston Nature, 
Aug. 16,1916, p. 714j see also to the same effect, WilnM*t, C.H. Acad. Sci. Pans, 
1918, vol. 166, p. 2007. 
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The Spleen. * 

The spleen (text-fig. 19, spL) is massive and wedge-shaped, and 
is situate, as in other Ruminants, upon the left anterior surface of 
the pjfiunch, adherent by its thick end to the diaphragm and with 
its narrow edge projecting freely to the left into the abdominal 
cavity. 

The Colic Coil. 

The colic coil is flat, not ooniciil as in the fliraflfe, and is almost 
circular, measuring 190 mm. in diameter. Tlie gut of uhich it 
is constituted is relatively nan*ow (20 mm. in diameter), and is 
arranged in 3j concentric ami excentric coils. This number 
appears to be high. Jn Autelojies of which 1 have seen records* 
it a])parently varies from 1 to 3, in the Ox it is 1^, in Aniilo- 
capra 3t, and in the Giiuftb may be as many «as it- 


In judging of the bearing of theal>ov(» anatomical facts, it must 
be borne in mind that tliey are records of one individual only, 
but assuming tliat they fairly repiesent the condition normal for 
the species, the following points seem to be xm^st worthy of 
note:— 

A. In comparison with the Oirafte; 

1. The form and superficial anatomy of the tongue. 

2. The condition of the geniohyoid and genioglossus 

muscles. 

3. The occipito-styloideus muscle and the form of the 

styloid bone. 

4. The structijre and form of the larynx. 

5. The ari’angement of the lingual arteries. 

6. The general form of the stomach, and jwrticularly the 

character of the reticulum. 

B. As more or less chai*acteristic of the Okapi: 

1. The papillw of the sublingual fringe. 

2. The cartilaginous os cordis. 

3. The elongation of the upper angle of tlie left lower lobe 

of the lungs. 

4. The specialised papillae in the (esophageal groove of the 

stomach. 


* IMdard, Proc. Zool. 8oc. 1909, i. p. 181; Mitchell, Trani*. Zool. See. xvii. 1906, 
p. 473/ 

t Beddavd, I, e. 

i Owen, Trans. Zool. Soc. vol. ii. 1841, p. 927, 
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EXHIBITIONS AND NOTICES. 

Uarch 20th, 1917. 

Dr. A. Smith Woobwaiu>, F.B.S., Vice-Fresiileut, 
in tlie Oliiiir. 

Hie Sbcrbtarv read tl»e following report on tlie Additions 
made to the Society’s Menagerie during the month of February 
1917:— 

The registered additions to the Society’s Menagerie during the 
montli of February were 101 in number. Of these 36 were 
ac<]uired by presentation, 44 were received on deposit, 19 w'ere 
purchased, and 2 were born in the (tardens. 

The number of depaitures during the same period, by death 
and removals, was 115. 

Amongst the additions special attention may be directed 
to:— 

I A llama lid’s Orison {Grison cdlamandi) from Le Quiacea, 
Bolivia, presented by A. S, Hume on February 10th. 

1 European Bison [Bison honnsns) tS ^ born in the Menagerie 
on February 22nd. 

2 Golden Eagles [Aquila chrysavtuH) from iloss-shire, pn^sented 
by Lady Bignold of Ro.sipie on Februaiy 16th. 


Mr. R. I. i\)rocK, F.R.S., F.Z.H., Gurator f>f Mammals, ex¬ 
hibited a young Lion C^ib recently depo'^ited in the Gardens, and 
also a Galago fiom German Ea.st Africa presented hy Commander 
R. J. N. Watson. 


April 3rd, 1917. 

Prof. E. W. MacBride, M.A., D.Sc., F.R.S., Vice-President, 
in the Chair, 

Mr. C, J. Gahan exhibited a living example of the “ Death- 
Watch” Beetle {Anohium tes8elatim\ and demonstrated its 
response to sharp taps, such as could be made with the point 
of a pencil on the table. 
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Mr. C. Davies Shbebobn, F.Z.S., exhibited an autograph of 
Captain Bligh of * The Bounty/ 


Mr, C. Tate Began, M.A., F.Z.S., exhibited a Piraya {Serra’ 
mlmo piraya) from the Amazon, and gave a short account of 
the habits of this ferocious fish. 


Big-Garm shootwg in Gooch Behar^ Aaaam^ and the Bhutan 
DnarSf India, 

Mr. Alfred Ezra, F.Z.S., gave h lantern exhibition illustrating 
Big-Game Shooting in Cooch Behar, Assam, and the Bhutan 
Duars, India, and made the following remarks;— 

On account of the heavy grass- and reed-jungle, sometimes well 
over 20 feet high, so common in these districts, it is impossible 
to do any shooting on foot. Ail big-game shooting is done here 
with the aid of elephants, which are thoroughly trained for the 
purpose. During the shooting-season the country is generally 
burnt in patches, and here one follows the method adopted in 
covert-shooting in England. Two or more guns are sent in with 
the line of elephants, while some guns are posted forward as 
stops,and the patclies are beaten up to them, The elephants 
used for the stops are generally very steady and well-trained 
animals and are most valuable. Tlie shooting arrangements at 
Cooch Behar are reduced to a science, and ♦the men in charge of 
the line are so well trained that a tiger can invariably be beaten 
out to any particular*‘‘stop,’’ should the Maharaja wish a special 
guest to have the first shot. My favourite way of shooting in 
this country is to go alone on a i>ad-elephant with an intelligent 
mahout (driver) who is a good tracker. In this way you go 
through the thickest parts of the jungle without disturbing the 
game, and you see the animals in their natural haunts, sleeping^ 
grazing, or wallowing in the muddy streams. Being accustomed 
to always seeing wild elephants, the animals do not take the 
slightest notice of your mount, and you are able to get within a 
few yards of them. At such close quaHers the sportsman can 
pick and choose his head, only shooting something that is worth 
having as a trophy. The game found in this country consists of 
tiger, leopard, bear, rhino, buffalo, bison (gaur), sambur, swamp- 
deer, wild pig, and hog deer. 
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April 17th, 1917. 

Dr. A. Smith Woodward, F.li.S., Vice-President, 
in the Chair. 

The Secretary read the following ie]:)ort on the Additions 
made to the Society’s Menagerie during the month of Marcli 
1917 

Tlie number of registered additions to the Society’s Menagerie 
during the month of March was 149. Of these 21 were acquired 
by presentation, 125 (chiefly small Finches) were received on 
deposit, 2 by purchase, and 1 was born in the Gardens. 

The number of departures during the same period, by death 
and removals, was 101. 

Amongst the loldition.s special attention may be directed 
to :— 

1 White-hamled (libbou {Hi/lohaieH lur)y fiom Pahang, dej)osited 
on March 29th. 

1 Hushy-tailed Galago {Galago cruftsicmHlata), from Mafia 1., 
East Africa, jue-'ented hy Commander R. J. N. Watson, R.N., on 
March fitli. 

1 White-toothed Shrew, from Albeit, France^ new to the 
Collection, deposited on Marcii 2.‘lrd. 


Mr. C. Davies Sheurokn, F.Z.S., exhibited thejaece of hairy skin 
of a Goiilla, which specimen was torn oil’the freshly killed beast, 
and posted to Richar<l Owen, hy P. H. Du Chaillii. from the interior 
of the Gaboon. The envelope is jiostmarked Etablisseiiients du 
Gabon, 1 Sept lSt)4,’’and was the precursor of Du (Jlmillu’s long 
letter of August, 18G4, from the Fernand A^az river on the coast, 
announcinij that six skins were being shipped to London among 
other specimens. The.se were registered at the Britisli Museum 
1 Dec. 18(14. 


Mr. D. Skth-Smitu, F.Z.S., Curator of Birds, exliihited a female 
Japanese Pheasant {Phaamnua versicolor) which liad assumed 
the very nearly complet-e plumage of the male. The o\aries 
were found on dissection to be very atrophieil. 

A male specimen of the Carolina Duck (-Au* sponsa) was also 
shown in which the colour of the soft parts were similar to 
those of the female. When living, this bird w^as thought to be a 
female in male plumage, but on dissection proved to be a male 
with atrophied testes, 

Mr. 8eth-8mith also showed some specimens of tiie trachea of 
yarious sjieeies of Ducks. 
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Mr. E. Heron-Allen, F.L.8., PJl.M.B., E.Z.S., described the 
Mussel-fishery and Foramiuifera of Esnarules (La Rochelle), and 
the early work of Alcide d*Orbigny. 

A series of slides was exhibited illustmtive of the early studies 
of Alcide d'Orbigiiy at Esnandes ^iiear La Rochelle), and the 
Mussel-fisheries established there since tlie year 1035. The 
experiments of Prof. W. A. Herdman on the West Coast of 
England were referi'ed to, and those of l^rof. A. Meek at Holy 
Island on the East Const. A further series was shown illust¬ 
rating some of the nobihle d’Orbignyan species found in the 
neighbourhood, not recorded from there by d’Orbigny in 1826, 
but recorded fi*oin other localities at that ilate, and from rlistant 
seas between 1839 and 1846. A third series of slides illustrated 
well-kuown species from the locality which had been recorded and 
described by earlier authors, but were not apparently identified 
by crOrhigny ftom the neighbourhood of IjA Rochelle. 


May Ist, 1917. 

Dr. A,. Smith Woodward, F.ILS., Yici'-President, 
in the Chair. 

The Secretary, Dj*. P. (.‘iialmers Mitchell, F.R.S.,announced 
with the deepest regret that Mr. Henry IVavot, the Society’s 
Librarian and Clerk of Publications, bad been killed in action. 
Mr. Peavot had entered the service of the Society in 1896, and, 
after passing through vaiious departments, Mas appointe<l 
Assistant Librarian and Clerk of Publicjitions in 1908, and was 
promoted to the j)ost^of Librarian and Clerk of Publications in 
1912. In every way he liad gained the esteem and regard of 
the Scientific Fellows of tlie »Society, and was one of tlie most 
valuable and competent members of the Society’s stafl'. 

The Secretary exhibited a coloured sketcli of an abnormal 
CJape Lourie {Turacus co^'ythaix Wagl.), kindly sent to him by 
Mr. E, C. Chubb, F.Z.S., the Cuintor of the Durban Museum, 
Natal. The specimen, which was the pro{)erty of the Durban 
Museum, was normally coloured on the head and neck, but the 
rest of the plumage was pale grey or dirty white, with the 
exception of a portion of the wdngs, which retained the normal 
red colour. The example could not be exactly described as an 
albino, inasmuch as the red colour was known to be due to a 
pigment, the ** Turacin ” originally described by Professor Church, 
and the green colour of the head and neck, unlike that in most 
species of birds with green feathers, was due also to a green 
pigment. 
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A ij}jmmdromorfh[c Specimen of ilte Earwig (Foi’licula 
auricula ria). 

Prof. J. P. Hill, F.H.8., F.Z.S., rLuiiarkrtl as follows: 

The specimei) (a photograpli of which was exhibited) attracted 
attention by reason of tlie asyiiimetiy of its forceps. The right 
limb of the latter measured 3*25 mm. in length, and is uniuistake" 
ably of the male typo, being stout and distinctly curved. The 
left limb measured 2*75 mm., and is just as unniistakeably of the 
female type, beiim slender and only slightly curved. 

Dissection of tne specimen revealecl the presence of a well- 
developed testes, containhig fully formed sperms, on the right 
side. The left gonad was not observed and was |)robably eitlier 
absent or very rudimcMitarv. It is certain that a well-developed 
ovary was not prt‘sont on this side. 


Dr. A. Smith Woodward, F.K.S., Vice-President, exhibited 
enlarged models, made by Mr. Frank O. Barlow, of the first 
lower molar tooth of a large (’himpanzee, Melanesian Man, and 
l*iltdow’n Man (EoanthrojHfn dawsofii). H(‘ maintained that the 
latter tooth was of the megadont human t\pe. 


Mr, I>. M. S. Watson, F.Z.S., exhibited and explaincal by 
diagrams, models of the teeth of fossil horses. 


Frofessor 11. Maxwell Lefko\, M.A., F.Z.S., desciibed tlie 
Silkworms and Silk industry of India, illustniting his account 
with lantern-slitles and specimens of the Silk Moths, Cocoons, 
and Silk. 


May 15th, 1917. 

Dr. S. F. Harmbr, M.A., F.R.S., Vice-President, 
in the Chair. 

The Becrbtary read the following Repoi-t on the Additions 
made to the Society's Menagerie during the month of April 
1917:— 

The registered additions to the Society's Menageiie during the 
month of April were 130 in number. Of these 46 were acquired 
by presentation, 33 were received on deposit, 48 by purchase, 
1 in exchange, and 2 were born in the Gardens. 
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P ^Tha number of departures during the same period, by death 
and removals, was 93. 

Amongst the additions special attention may be directed 
to:— 

1 Chimpanzee {Anthropopithecm troglodytes) $, from West 
Africa, presented by Lieut.-Oomni. J. W. Rainier, R.N., on 
'April 16th. 

1 DemidoflTs Galago (Ilemigalago deraidoffi) , from Obuassi, 
Ashanti, presented by Dr. G. H. F. Spurrell on April 5th. 

2 Pandas {Mlurns fulgens) S ?, from Nepal, purchased on 
April 12th. 


Dr. P. Chalmers Mitchell, M.A., D.Sc., F.R.S., Secretary to 
the Society, showed the behaviour of a large series of Birds and 
Mammals in the presence of living Serpents, and demonstrated 
that, except in the case of the higher Monkeys and a few kinds 
of Birds, there was no trace of instinctive dread of Serpents. 


Mr. 1). Seth-Smith, F,Z,S., Curator of Biids, gave a lantern 
exhibition of Birds now or recently Iniiig in the Society's 
tiardeiis. 


c June 5th, 1917. 


Dr. S. F. Harmer, M.A., F.R.S., Vice-President, 
in the Chair. 

Mr. 11.1. PococK, F.R.S., Curator of Mammals, exhibited on 
liehalf of Messrs. Rowland Ward J.<td. tlie skins of two Zebras, 
shot by Mr. David Mackenzie at Gil-Oil in Britisli h]ast Africa, 
which showed remarkable evanescence of pidteini ailecting tlie 
body, neck, and head and to a less extent the legs. The oblitera¬ 
tion of pattern was carried to a much greater extent than in the 
skin describeil by Pix)f. Ridgeway as rej)resenting a new variety 
named Equm quagga goldfinchi. 

The two specimens were secured from a herd of normally 
coloured ZebiTis of the East African race Eqvus qmgga gratUL 
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Mr. R. E. Holding exhibited and made remarks on a Cirriped 

g bronula diadetna) which occurs in considerable numbers on the 
umpbacked Whale {Megaptera nodosa Bonn.). 

Mr. Holding also exhibited two curiously malformed eggs in 
which the inner membrane only rcimiinefl, the shell and yolk 
being absent. 


..j-’.iu.o., viumor 01 i5irds, gave an account 

of the Poultry Exhibition which the Society is now holding for 
the second season with a view to the encoiiiageinent of poultry¬ 
keeping for egg-production. The method of keeping hens on the 
intensive system was explained, as well ns the lines to be followed 
ji the breeding and selection of heaAy-laying strains. Mr. 8eth- 
■Jmith allied attention to ti»e value of certain strains of ducks, 
‘Specially those ktiovvn as “ white runiuTs,” for egg-production. 





IXDKX. 

1917.—Pufjes 1-21'). 


[New mimes in clamidon tjpe. Sysleuiatic references n\ italies.’ 
(/ s I*.) indicates additums to the Hoeiety’s Menngerie.j 


Abraxas grossulanaUi {i. s l.). etlio- 
log>, i«». 

uKluniH fiilgetis (/. s. L.'i, 214. 

-Khclina grundiaiz. s. i.) : ethology, 117. 
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Agrioii tiuella (*. r. i..): ethology. 1)7. 

Anatomy *S>e 8TKU(*rPKE. 
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214. 
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Ihsuii hoii.isu" (/C. s I2H). 
llracbitron pniteiiw* (z. s. i. ) ; etlio 
h'l^y. 97 

Otpruvritii^ aij/j/nH 22. 

- Off I asm 2.‘1. 

- fHdnf-‘edtvar(l,s(s 22. 

- nK'hirutKUi,, 23 . 

- vidwHUs, 22. 

Cfrru,s IP. 

-banglu (z. k. i.) 9.». 

Oinnjns aler (z. s. i.). Pb. 

(a/tti, HP. 

- ht(It>nta(a.Sy HP, 

— htlii UK Unfits, ^7. 

- boUtt, 8H. 

— ca,stam9i\ PI. 

-HP 

— f/wi/u/a/a,'';, PJ. 

-,/c.s/ir«.s, 91. 

- hii^juduK HP. 

- Jaa/UfiHurd, 87. 

-latifrons, ^p. n., HP. 

- Imcahh’rdnaiu^^ HP. 

--— lineatosetosus, sp. n , 87. 

-HH. 

- hifidtut, 87. 

- (ddomjn^y 90, 

— IM). 

-Sf/iyer, 88. 

—- 91. 
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Vanation 218 

A case of hermaphro<Utisin in ScifUium canicnla L. has recently 
come under my notice whilst demonstrating in the Zoology 
laboratories at tlie Univensity of Liverpool, and, as the condition 
is rare in Selachians, it may l>e of interest to record the details. 
In 1914, Vayssidre and Qiiintaret t described a hermaphrodite 
specimen of ScylUum sUllare L. from the Oulf of Marseille^?, but 
it was quite unlike the one I have seen. Their specimen liad the 
left pelvic fin like that of a normal female, and the light like 
that of a male, with the clasper well developed. Internally an 
ovary and both oviducts were present. Also there was one 
testis, the right, united with the posterior end of the ovary, and 
* the male ducts were normally developed on the right side only. 

• Commtmioatod by C, Tat* RaoAir, P,R.S., F.Z.S. 

J For ex|>lAnatioB of the Plates see p. 2X9. 

A, Vaymidre et 0. Quintavet, ** Bar bu cas d'hemiapbrodisme d*uu 8cyUiu>m 
Xi,/’ 0, B. Ac. Soi. Pam, IfiS. pp. 20X2-2014. 

Pboo. ZooXi, Soc.—1917, STo. XVI. 
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MISS HUTU C. BAMUEil ON 


The urinary system was not eonneoted in any way witli the 
genital syst.eni, the right and left ureters joining together to 
form a short common canal which opened se])arately into the" 
cloaca, on a pa[)illa ])ehind tlie female g(‘nital opening. 

There does not a})pear to be any other record of liermapliro- 
ditisrn in Sct/Iliam ; but Kemper*, in 1875, recorded a rudimentary 
testis in a female JJfxanr/nts, 

The specimen which is describes! below came from Port Erin, 
Isle of Man, It was unfortunately so badly damaged that the 
desci'iption is necessaidly incomplete. 

E\ternally the animal was a typic*al male ; the claspers were 
well developed, and the jielvic fins wem united together along 
almost tlie whole length of their inner edges. 

Internally, both male and female organs wei*o present. Botli 
testes were developed, and except for tlie lobat(» character of the 
left testis, looked normal when seen from the ventral surface 
(PI. I. fig. 1). On the dorsiil surface, however, the right testis 
showed a small mass of ova developed at the anterior end, on 
the inner side. Dissection showed that the ovarian part formed 
about half the thickness of the right gonad, and w’as confined to 
the anterior end (PI. 11. fig. 4). Tlie ovidii(‘ts were normal, and 
each had an oviducal gland. Th(‘ right duct and gland were con¬ 
siderably larger than tlie left. The <bicts 0 ]>ened together into 
tlie cielom anteriorly as in a noiaual female. Posteriorly they 
were united together by their adjacent walls for about 2 cm., 
but tlieir cavities remained distinct (i^l, 1. fig. 2). The external 
opening was not seen. 

The male ducts were well developed. The vasa eflerentiia 
were not seen because of the damage^ to the mosenterv, hut on 
each side there was a welbdefin(*d epididymis, and a long, narrow^ 
convoluted vas deferens, increasing in diameter posteriorly to form 
the straight vesiculu seniinalis. Sperm sacs were not pres(uit 
(fig. 2), J*osteriorly eacli vesicula seminalis united wuth tbe dorsal 
wall of the oviduct of its owui side, and for a sliort distance 
after uniting, the right one ran parallel with the oviduct and 
then opene<l into it. The left one, however, ran ohliijuely in the 
wall of the left oviduct tow'ards the im‘dian line of the body until 
it reached the wall separating the two oviducts, and tlnui opened 
into tbe right one, .side by side with tbe opening of tbe right 
>esicula seminalis (PI, IJ. fig. 3). No pa})illa was formed, but 
a little fold of the wall of tbe oviduct surrounded the tw^o male 
g(‘nital openings, so that they lay in a slight depres.sion. 

The iiiterrelationsliij) of the genitfil ducts, as also the couj[>lete 
development of the oviducts coupled wdth the absence of sperm- 
sacs, might suggest tlie possibility that the sperm-sacs are 
normally developed from the posterior ends of the degenerate 
oviducts. The specimen desoi-ibed by Yayssi^re and Quintaret, 

* St-uiper, “ Das l^rofjfciiitalsystein tier 1*1 Ajriostomen nml seine IJetleutnuf? fur tlas 
(ler utn^eii Wirlielthiere,” Arb. lust. Wuuburg, Dd. 2, 1876, pp. 196 600 (nee 
p. 278 & Taf. Aiv.). 
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liowever, conclusively disproves any such homology, for ifc had 
both oviducts well developed and also tlie sperni-sac of the 
light side. 

I'he ureter of each siile was attached to the inner side of the 
vesioula seniinalis, slightly in front of the,}>oint wliere the latter 
became united with the wall of the oviiluet; behind this 2 >oint 
it was united also with tlie w’all of the oviduct. Tlie ureter 
opened into tht‘ vesicula seminalis of its own side immediately 
before the latttM* ojiened into the oviduct. ^J’he small duct from 
the posterior end of the kidney ojauied separately into the vesicula 
seminalis on a level w ith the opening of the uret(u*. 

It will be seen lliat, excejit for the absence of sperm-sacs, this 
aiiimul bjid 1 be coin]»let(‘ genital systems of both mule and female, 
ami thus showed the completion in the adult of the primitive 
emhiyoiiic condition in which both male ami female genital ducts 
are potentially pr(‘senl. 


EXPLANATION OE THE PJ.ATES. 

Pl,\TK I. 

Fig. 1. (ioiiJuN, loan \t*ntnil surlao' atoiil natural M/.r. 

2. Prinoucintal (lufts M-miMliagiaminalu about nalinal si/c. 

PlVTUlI. 

Fig a Diagram of posti iioi part of mnio'r<‘intal ducts. Ventral \ic\v. 

Figs H/>, A'He. Diagiuiiis tiausM'ivc sections of miuogi'iutc.l ducts at «f, ft, 
A /• rcspfM ti \ < 1\ 

Fig E Aiitcrioi (lid of iiglit gonad. dis>.( 1 1(d to sIhhn lu'imapbioditi* duiiacttr oi 
that legion N'ciilial \ icw Tla* gonad li.is lu'cn split alorg tin' inner 
cdg(, and tlic Neutral halt tinned luuk to show tio oxanaii icgion uhout 
1 \ nalural si/.e. 


lb* 
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13. On tli(‘ Uso of the Names Plesiosanria and Sun ropier[/(jia, 
lly a, A. Boiilengek, F.Jl.S., F.Z.S, 


[Kocoi\e<l October C, 1917 : Read November 6,1917.] 
Indbx. 

SvSlBMATir: PflfC 

Oil the names Phsiosauriu and Sauropterj/(/ia .. Uiil 


T wish to point out the mis}^j)plicMtion, or rnihor inverted 
fip|»licMtion, of the names PleftlosaHria and Satfropiertff/ia hy some 
of the most recent writers on the classification of fossil Reptiles. 

'Hie order Pleaiomoria was so named, and jiroperly defined, ])y 
de Ulainville in 1833* * * § ; the genus riesiosauruH was then its only 
rejireseutative. 

When, in 1839, Owenf accejded the name E)ifflirNiffHrifi 
((\)nvl>eare, 1821) for the marine Reptiles known /us Plesiosnnrs 
jumI Icht li> osjiur.s, whicli were/issoci/ited in one order, he de^ig- 
n/ited tlie former as Plesiosauri and the ]/dter as /chthposauri. 
Aftt‘r the rel/ition^hip of the Nothosaurs to the I^esiosauis h/i’d 
he(*n recognised hy llmiminn \on IMeyer, they wxt(‘ placcsl 
together JUS Plesiosatn'i by Qnenstedt in 1832J. 

J^lesiosatiria (1835-1832) is the earliest name for the order in 
fpiestion, it is ojien t,o no olijection, /md it should therelojx* he 
used, as it has hoen hy Huxley, (iegenhaui, Cope, Raur. 
and myself. 

In 18.59, ()vven§, dropping the artificial group Knaliosaniia, 
j)ro])osed to csdl Saaropierpyia and IchihjfOj)1enfijia the tw’o oiders 
on which he had alrcsady bestowed names which there was no 
need to cli/uigt*. The S/uirojdeiygia weie defined as long-necked 
marine Re])tiles with findike limbs with not more than fi\o 
digits. Owen insisted on the char/icter of the limbs as distinctive 
of tlu‘ fU’der and, /dthough accepting the ]>roposition th/d the 
Nothos/iurs should be inclmled. remarked, r/ither inconsisttudly:— 
“ 1 continue, as in my former Report of 1841, to reg/ird tlie iin- 
like modilic/vtion of the limbs ns a better ordinal cbar/icter than 
the number of vm'tebra’ in any particular region of the s]>ine 

. The Phsiosaarns^ wdth its very numeions eervic/d 

V(M’tebr{e, sometimes thirty in number, m/\y be reganled as the 
type of the Saoropienpjia or pentadactyle sea H//iids.’’ 

It is therefore perfectly clear, and beyond discussion, tliid the 

* Aim Mu*.. PariK (3) iv. p. 211.—Rofi'mico tu tbih important contribution to 
the dassifloatum of Reptiles Inis uiifurtuiiatt'b bom vunittcd from 1\ line’s mobt 
useful bibliojjrapbj, bull. U.S. Geol. Surv. no. 179, 1902. 

t Rep. Rrit. Aas<K’. 1839, p. 45; aUo 1841, p. t>U. 

X Hamlbucli (lev 1^'tn'taktenkniule, p, 13U. 

§ Rep. Hnt Assoc 18'>9, p. l.>9. 
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earlier name Plesiosauria^ also the beftter from its non-committal 
meaning, should stand for the order in its wide sense ; and that 
the later name Sanroptm^gia should only be applied, in accordance 
with Owen’s definition and express designation of the type, as 
well as with its etymology, to the suborder including the 
Plealoaauridcp^ Pliosatfruhr, and Elasruosauridrp, in which the 
limbs are transformed into liyperjdialangeul fin-jikc paddles. 
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14, Some AddiHons to Uie known Dra^^onfly Fauna o£ 
Borneo, with an Aecouiil of new Species of the Genus 
Codiceia. By F. F. Laidlaw% M.A., F.Z.S. 

[Jtcceiml St^ptfimlier 1*, 1017 ; Head November 0, 1917.J 
(Text-figures l-]0.) 


Index. 

Mohpiiolo« y • Pape 

A fealun* iii I lie stnu tui-e of tin* protlioiav of CirUc^'ia s])., ? ‘2‘J9 

SlkHTEU ATI< 

('*jt!ivct<t ‘np. II. 2i5H 

„ rainjnoM^^ sp. ii. 221 

,, mof't'nshffiua^ hp. ii. 2J.> 

„ sp, n. 22K 


ZYGOPTERA. 

Fannl\ Ac luoMD « (=»C^cENAGiiioNiN.E Kiiby)» 

L<‘gion J^LATVONEMTS, 

(Nelk(ia i lavostuiata, sj). n. (Text-figs. 1, 2.) 

2J J. Mt. ]\Ifrinj}d\, 21 2H. v. 14. (I’he .second sjiecimen is 
the t\i>e.) 

1 it. Mt. Mutang, 4. xii. 13. 

licngth of al)doinei\ 33 nun., of hind witig 21*3 inm. 

M,rise.s at l(‘vel of sulmodus, Us a little alter *. Thive ctdls 
between (jiDuliilaternl and MiluHxlns. CvKstal margin of ijuadri- 
lateral three-fifths tlie lenglli of anal nwiigin in ioix* ^^ing ; three 
fourths in hind wing. 

Tt‘Xt-figtii-e 1 . 



Wiugfi of CaelicciaJiavo^iriatit haidlavv. T>in* if. 

Pleroatigma dark brown, sides approximately parallel, covering 
rather iiK»re than one cell. 12—13 postnodals on (ore wing. 
(Text-fig, 1.) 

» The voiii^ urr iiulinitiMl b\ the Coin'«tod.-N«‘«Hlhiui» iiofaliou. 
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Head : Lower lip yellowish white, otherwise the head is black 
eoi'oept the anteclypeiis and extreme Iwse of upper lip, which are 
white, and a pair of transverse marks, cuneiform in shape, on 
either side of the hinder ocelli, these marks being yellowish 
white. 

Proihorax : Anterior and posterior lobes black, middle lobe 
yellow, with a very fine median black line. 

Thorax black abo\e, ycdlow at the sides and underneath, a 
]>air of oraiige-yollow antehumeral stripes, and at the top of 
either shoulder, just outside the htri)>es, a fine yellow spot. On 
the side of the thorax a black lino on the second lateial suture, 
ilicomplete below. 

Abdomen : Segment 1 j^ellow, with me<linn line of black. 
Segments 2-5 brown, ])aler below, each with a black teiininal 
ring. The remaining segments progressi\ely daik(‘r, the last 
two bron/e-black. 

'J'he youngest of the tlmoo males has a whitish, diamond-shaped 
spot on the dorsum ol segment 10. 


Text-figure 2. 



Ca hecta fl<tvostr%a(a^ ^. 

Anal upjHwdaigos, '•eeii from al>0M‘. 

Aval a}pen(hi(jos black, upper pair longer than segment 10, 
lower pair one-third l6ngei than upper })air. U]>per }>;ur mode¬ 
rately stout, incurved, flattened dorso-veutrally towards tlie fiee 
extremity; each carries an internal tooth at the end of its basal 
third, in the youngest specimen the flattened part of the 
appendage is yellow. The lower pair me slender, cylindrical aii<l 
incurved. (Text-fig. 2.) 

Legfi : Femora yellowy with black stripes; tibiae brown, tarsi 
and spines black. 

Type (S in the British Museum. J^irat} })es, one in my own 
collection, and one to be returned to the fc>ara\vak Museum. 

OcEUcriA CAMFioNr, sp. n. (Text-figs. 3, 4.) 

1 (S. Lio Matu, 31. X. 14. 

Jjengbli of abilomen 37 mm., of hind wing 21 mm. 

Postiiodals on fore wing 13. 

Closely allied to the preceding species (O'. favo8tri<Ua), It 
diflers as follows ; — 

Colour: No cuneiform markings on vertex. Markings on 
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prothorax and thorax bluish white, possibly idiie in life. Tlio 
bl.Mok lateral line on thorax relatively longer. 

Venation : The pterosti^ina is more oldicjue, its inner and ouler 
margins more definitely parallel tlnin is the case in C,Jlav(Mriata. 
(Text-fig. 3.) 

J^rothnrar : The posterior hibe carries a very fine pi ejecting 
point at either lateral angle, not present in C»J!avoHlriatn. 

Text-figure 3. 



Text figure 4. 



Anal apiu'iulapCe**, ''tui from 

Anal app^ndagfs {*^ce text fig. 4): Ujjper pair a tiifle l<mger 
than lower, stout ami a little incuMed; Jiooked s)iai}>l\ down- 
wanlsal the e\trelni^^ ; each carries at its middle an inwaidly 
dimmed spur. Lower pair stouter and relatisiOy much slioiter 
than in (\ Jlavostrmta\ hooked in towards each other distally. 

Type S in the British Museum. 

These two small species, characterized by their open reticula¬ 
tion and antehinmu'iil strii)e, would appear to form an indi'pendent 
section of the genus. 

CcBLirriA MAORosTiGMA, sp. n. (Text-figs. 5, 6.) 

1 cf . Harani, Borneo, 20. x. 10 (1 9 » Haram, 19. x. 10). 

Length of abdomen, cf 35 mm., of hind wing 21 mm. 

„ „ „ (9 33 mm., „ „ 22 mm.) 

Po8tn«ial8 II I J®. ( ? II j 1^.) 
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rises nt KulmoduN, 11s a little distHl. Three cells between 
(]ua{hilateral and subnodus. Costal margin of quadrilaterHl 
three-fourths the length of anal margin in the fore wing, foiir- 
iifths in the hind wing. 

Pterostlgmat brown, with fine pale margin, rather large, dis¬ 
tinctly broader than the cells of the postnodal costal area. In 
the front wing it lies over a single long and narrow cell, in the 
hind wing it covers one cell and a half. (Text>fig. 5.) 

Head Upper Jip and aiiteclypens black, genie and lateral ])arts 
of pohtclypeiis yellow, the latter black in the centie. Fions 
and veitex black, base of antenna^ ainl a minute spot on eitlim* 
side of the posterior ocelli yellow. Occiput black, with yellow 
postocular mark. 

Text-figure 5. 



Win{?s of Ccrhcna macrottfigma LRidlavK, $ 


Text figure 6. 



Ccehcoia macrosttgmaf . 

Anal appendagos. 

rroihora.r\ Antenor and posterior lobes black; middle lobe, 
\entral and lateral surfaces whitish (piobably blue in life). 

Thorax : Dorsum black, with broad (bine?) anlbehumeral bands. 
These are indented nt the middle by a black mark projecting 
from the inner side. Laterally the thorax is bluish white, 
venti-ally yellowish W’hite; a fine block line runs along the second 
lateral suture. 
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Lega yellowish white, the joints, spines, and a line on tin* 
feinom black. 

Abdomen : Segment 1 yellowish white with dorsal brown spot; 
segments 2-7 brown, becoming darker posterioi'ly, with narrow 
bla(!k a))ical rings, 2 has a small pair of basal lateral blue (?) 
spots; segment 8 is black abov'e, yellowish white below, 9 and 10 
yellowish white. During life the light colouring on these seg- 
inents is probably Idue ; 9 and 10 have fine bhick basal rings. 

Amd appendages yellowish brown (?blue) tippe<l with Idack. 
Upper pair a trNle longer than lower pair, each with a large* 
triangular proj(*ction inwards and downwards, scarcely visibh* in 
profile. Lower pair cylindrical, slightly incurved, and with a 
distinct elbow at the middle. (Text-fig. 0.) 

The presum(»d female of this interesting species lias most nn- 
fortunately been comjiletely dastroyed wliilst in my possessi^in. 
1 have, liowever, in my possession an account of the specimen 
which I append here. 

Cohmriag in general very similar to that of the male. It 
differs as follow\s :— 

1. Antehumeral band of thorax completely divided by the 

black projecting mark into a broader low^er part* wdiich is 
rounded lielow" and pointed above, and a narrower upper 
part, which is linear. 

2. Abdomen: Segment 1 entirely yellowdsh brown above; H 

pale aliove (probably blue during life); 9 black, with a 
pair of pale marks above on either sicb* of the middle line ; 
10 black. 

Tin* structure of the prothora.c is very I’emarkable. A curious 
crescentic projection stands out on either side of the middle IoIm^ 
attached to the prothorax by its convex border. When lookt'd 
at oblhjuely from above, each of these projections shows like the 
moon at the end of the first quarter, but when viewed ilirectly 
from above each show's as a single outstanding spur. 

Jn addition the black po.sterior margin of the prothorax carries 
a fine black spur inid-dorsally. This is nearly *15 mm. in length, 
and projects forw’ards and upw^ards at an angle of about ♦(> 
the long axis of the Ixidy. On either aide of this projection lies 
a small lappel, also black, directed backwards. 

I do not know’ of any structure in the liCgion J^latycneniis 
that can l>e compared to the crescentic structure on th(3 pro¬ 
thorax, except in the females noted below. 

Tiiis female w'aa taken in tho same kx'ality as the male, and 
the two Hpocinieiis were cnjitui’cd on two consecuti\e days. They 
agree in sixe and wing-characters, and closely in colouring, thongli 
in this resjHjct tlmy are by no means identical. The evidence 
that they belong to the same s|)ecies is not conclusive, though 
enough to justify the assumption that they may do so. 

Type rf in the British Museum. 
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CCELICCIA NIGROHAMATA, Sp. n. (Text-figS. 7, 8.) 

6 cJ c?. Mt, Merinjak, Borneo, 21-28. v. 14. 

Length of abdomen 38 mm., of hind wing 24 mm. 

M, rises from subnodus, Rsa little distal. Three cells between 
quadrilateral and subnodus. Costal margin of quadrilateral 
about two-thirds the length of anal margin in fore wing ; four- 
fifths in hind wing. Postnodals 17 18. 

Pierostigma black, covei ing 1] 2 cells. (Text-fig. 7.) 

Head : lT[>pei surfaces bla(‘k. except for a pair of yellow marks 
on the genii', and a pair of minute yellow spots on the vertex on 
either side of the hinder ocelli. 

Prothorax bhick, with lateral and ventral parts yellow. 


Text-figure 7. 



of Ccchccta nigrohamata Laullaw, ^ T)j)e. 


Thorar: Dorsum bronze-black; on either side of the mid¬ 
dorsal Carina are two silver-blue spots, the lower large and 
elliptical, the upper small and linear. 'J'Jie black colour extends 
to the level of the first lateral suture, beyond this as far as the 
second lateral suture the side oi the thorax is of a tiull pui [de- 
blue colour. Below this the thorax is yellowish white, delimited 
by a black line along the second lateral suture. 

yellowish lu'own ; the articulations and spines black, as 
are a line on the posterior surface of the femoi*a and on tlie 
anterior surface of the tibite. 

Ahdornen . »Segment,s 1-7 black, 1 with yellow on the sidea; 
aegment 8 is black dorsally and blue below ; segments 9 and 10 
are blue. 

A nal appendages black; the upper pair shorter than the lower 
pair, obliquely truncate, with two internal ventral teeth on each. 
Lower pair slender, incurved, pincer-like (see text-fig. 8). 

Type 6 in the British Museum. 
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CcELicciA sp. (Text>fig. 9.) 

3 $ • Kuching, Sarawak. 

These specimens belong to a spto'es j)robably closely allie<l 
both to €, macrostlgnia and to (L nujrohamata. 1'hey may even 
belong to the latter species, but as there is no definite evidence 
on tlie subject 1 note tliem here separately. 

Length of abdomen 22 mm., of hind wing 34 mm. 

Mg rises at or immediately before subnodus, Us clistal; costal 
margin of quadrilateral two-thirds length of anal margin in the 
fore wing, four-fifths in the hind wing. Three cells between 
quadrilateral and subnodus. 

Head black, upper lip with paired yellow spot at its base; 
frons with yellow line from eye to eye. Yellow marks between 
ocelli, antenme, and eyes, small linear postocular ujark of the 
same colour. 

Prothorav: Anterior and |iosterior lobes black, inid<lle lobe 
yellow, with median longitudinal black stripe. On either .si<le of 

Text-figure 8. Text-figure 9. 


CO 


Text-fig. 8.—OWircia nigroftfunatu, ^. Anal aupcndage. 

Text-fig. 9.— Cueltccia sp., V • Prothorax, seen from ttbo\e. 

the lateral lobe is developed a small projecting spur, similar to 
that found in the presumed female of C. mactostignm, but not so 
largely developed (see text-fig. 9). Posterior margin with fine 
median spine about *25 mm. long. 

Thoraac black al)ove, with large concentric antehumeral l^inds, 
concave inwards, blue in colour. Sides and un<ler surfaces yellow^; 
a fine black band on the second lateral suture, incomplete below. 

Legs yellow; spines and articulations, and a band on the 
posterior surface of femora, black. 

Abdomen brownish black aliove; segment 1 yellow; segments 
9 and 10 black. Ventral side brownisli yellow. Pale, small 
antero-la.teral lunules on segments 3 and 4. 

CoELicciA sp. 

1 cf. Platang Rd. 

There remains to be noted this specimen, which is unfortunately 
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incomplete, being wifcliout the head. It is evidently very cIcMtely 
anie<l to C, mgrohamata, but differs in the following respects. 
Segment 8 of the abdomen has its terminal quarter ringed with 
blue, the blue mid-dorsally has its margin indented with black. 
The upper anal appendages are brownish black, more abruptly 
truncate than is the Oiise in (\ nigrofuimatay and distinctly 
though very little longer than the lower pair. The lower pair 
are relatively stouter than in C, nigrohanmta^ and are brownish 
yellow (probably blue in life). 


The three species, C. macroatigma^ nigrohamata^ and that to 
which this male belongs will probably constitutes another distinct 
section of the genus Cceliccia, charactei'ized by small size, rather 
dense leticulation of wings, as opposed to the open venation of 
G^favostriata ; by the shape of the up})er anal appendages of the 
male; and probably by the prothomcic structure of the female. 

To this group I believe it will be foiind that the species called 
IVichomemis octogesima alhicanda by Fibster (whicli 1 suggest 
should be named C, albicauda (Forst.)), also belongs. 

CosLicciA MEMBRANiPEs (Ramb.), race nbmoricola Ljddlaw. 

G. nemoricola Laidlaw, Journ. R. Asiat. 8oc. 8tr. Br. no. 68, 
p. 95 (1912); id. Proc. Zool. Hoc. London, 1915, p. 37. 

I have re-examined the examples of this form from Mt, Kina 
Ball!, and have come to the conclusion that they may fairly be 
taken as representing a local race of the widely-sj>read G. mem- 
hrampee (Ramb.). The chamcter most readily employed for 
separating males of nemoricola from the typical memhrainpes is 
afforded by the colbur of the upper anal appendages, whicli are 
blue in memhrani 2 >e 8 ^ black in nemoricola. 

The Kina Balu s])ecimens show marked variability in size and 
in venation. 

Measurements of 5 males taken at ramlom fiom amongst the 
15 male specimens that 1 have received from Mr. Moulton are as 
follows:— 

Length of abdomen 47 mm., 48 mm., 41 mm., 45 mm., 45 mm. 
„ hind wing 30 mm., 28 mm., 26 mm., 80 mm., 80 mm. 

The number of postnodal costal nerves ranges from 16 to 21. 

Tho point of origin of M, and Rs vaiies greatly, as shown in 
the following table taken from the same maies. 

Mj rises at suhnodus. 

Ks distal. 

rises proximal to hubncMlus. 

Bs distal. 

bib o a I a , t.1» r, » " 
b I 1.' a I a' a j a* *'■ b iT' 


6 = 

1 . 2 . 

a h 
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CcELicojA 0 CT 0 (JES 1 MA (Selys). 

C. octogeswia Kirby, Oat. 0<loiiata, p. 128 (1890). 

1 9 • Mataiig Rd., 3. i. 10. 

This specimen, luiforiniiately much damaged, agrees well with 
the description of the t}pe female in the S}nop»is. 

It differs from other females of the genus 1 have seen in the 
greater length of the spine (leveloped on the posterior margin of 
the prothorax, whivh proje<‘ts forward at an angle of about 43^ to 
the main axis of the body and is approximately 1 mm. in lengtli. 

1 liave not been able to identify any of the species 1 have seen 
with C, horneetiais Kelys, and as the Ihnmean species are evidently 
numerous, and often very similar in appearance, it will be dilHcult 
to redetermine Selys* sp(‘cies. 

Legion Agrtov. 

Htrvagrion DUBirM (Jifiidlaw). (Text-fig. 10.) 

Psetfdayrioti f duhiKm Laidlaw, Joiun 11. Asiaf. Soc. Sti. Hr 
no. ()3, 1912, p. 97, ]>1. tig. 5. 

Stf^naqrlon dahiiun Jiuidlaw, Proc. Zool. S( c, London, 1915, 
p. 39. 

I take 1 lie opportunity of figuring heic tb(‘ venation of the 
tvpo male of tins int(M*esting species (te\t-1ig. 10). It shows a 
develofunent wbieh paiallels with remaikable exactitude tliat 
of Cn /lcci(t. 1 am inilel>ted for the photograph of the wings of 
this species, and of all the new species of CitUccla described in 
this not(*, to Messrs. IJ, and F. E, (^impion, to wdioin 1 desire to 
tender my best thanks. 

Text-figure 10. 



WingH of SHenaffrion duhinm LRidla\v. Tvpe 
Mt. Hutu hflw), Boria;o, 27. v. 11. 

Teinobasts siTPERBA (Selys). 

Teinohmis aaperha Kirby, Cat. Odonata, p. 157 (1890); Ris, 
Nova Guinea, xiii. Zool. pp. 100, 101, 122 (1915). 

1 c? . Lio Matu. 

The specimen belongs, I think, to tiu‘ tv [>ical race of this species. 
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AKISOPTEBA. 

^SCHNIDAS. 

Gomphinje. 

IlBTBRoaoMrHUS SUMATRANDS Kriiger. 

Heterogompkus gmmtraims Kriiger, Stett. Entom. Zeit. 1898, 
p. 294. 

5 c? c? . Retuh, 15-16. v. 14. 

Mr. J. C, Moulton tells me that tliis species has blue eyes. 
It is otherwise remarkable for the rich chestnut-bi-own colouring 
of the thorax and abdomen. The latter has the apices of seg¬ 
ments 2-9 ringed with black. 

Tlic species is quite distinct from H, icier ops Martin. 


[Note. —Owing to the great difficulty of setting the wings of 
these very fragile insects, some distoition of the wing-})ase has 
occiuTed in the specimens photographed. This is especially the 
case with the types of C. macrostigma and (7. nigrohmnata^ con¬ 
sequently the figures of the wings of these species (text-figs. 5 
and 7) do not exhibit clearly the course of the “anal bridge” 
vein, which is, however, that normally found in the genus, j 
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15. Notes on a (Collection of Hetcrocera miido by M *. W, 
Feather in Hriti'^li East Africa, 11)11-13. By Ll.-lV)!. 
J. M. Fawcett 

I^Ueceivt'd Octobci 10, 1917 : Noveinboj 20, 1917 j 

(Plate I.tj 

Index. _ 

OBOGJUPlIirAL : Pa}?(» 

L(K*idities at wbicli collectiouw were made . 2 H 


Systematic : 


Ct/niscitf gen. n. 

r.ige 

210 

1 


Hf/nfomis pofi/,vo, sp. n. 

231 

haeijxt alhnla, sp. u. 

212 

liithra (tf/aiiu'i, sji. u. 

235 

liyJtmira hpfa, sj). n 

2i;i 

( ^fadoci rot IS irnnis, sj>. n. 

23(i 

JJtftrocnta oiotis, sp. n. 

211 

Odontestrn amttix, sp. n. 


Thosp t inid<f\a, sp. ii. 

2U 

l^arastiektis o.vpttis^ sp. n. 

237 

Thosea pi rsi ts^ sp u. 

211 

J\n (istivhtis ti/sis, '^p. 11 . 

238 ' 

Thosia vhlort'^. sp n 

2b> 

(rumra nnthusa, sp. n. 

23k 

lihodonf urn hn/OA is, sp ». 

216 

lin nperten teams, sp, ii. 

210 

Suratthn rnfistriifalis, sp. ji. 

217 

(\i/uisnx fhtshe Hp. n. 

210 

Anciflotouna ihr(isolnuahs,*^\) n 

217 

Pit roii-ifeta cerviconns, sp. ii. 

2 JO 

Ani'ulohniua if rax. it is, s]) n. 

2I< 

Rhodismitt onntha, sp n. 

211 

Autheta tiiprisfipuia, sp. n. 

218 

Hi ft ronpgmia a art ha, sp n. 

212 

.Si/ifipao amta, sp. u. 

2 AO 

Kuproftis mbru'osta, s]> u. 

212 



'Die object of the tbird luoinoir on this subject is to (Icscribe 
a few more of tin* nunainin^ forms ot this collection in my 
po.ssession, and to li^mv some ot the foims di^scrihed in my 
sect)nd memoir, })uhlished in IDKh of which 1 was unable to ^ive 
ti^ures from want of space on tlie plate. 

The forms dealt with in the present memoir w’ero taken at 
Kedai (altitude 2500 feet) and Masongaleni (altitude 3000 feet) 
in B. E. Africa, with tin* exceptu>n of a few specimens taken by 
liJidy Cohule at Mem, B. E. Africa. At the end J have desoibed 
two new forms from India and Australia, which have been some 
iijne in my possession aw^aiting an opportunity of publication. 

Jt will be noticed that among the forms from B, E. Afiica 
there are a good many which are typical of tlie desert, of which 
JC iiphiitsa lisrviione^ (%nasa psamatha^ (talactomoia here a ice, 
described iu my former memoir, and Cpttisca thisbe, in this one, 
are notable examples, which seem to occur iilong with darker, 
richer-coloured forms .such as we should expect to meet with 
in a country of considerable rainfall. Not being ac(|uainted 
with the district myself, and having no notes on the subject 
by Mr. Feather, I regret I cannot otier an explanation of this 
cuvioiu# phenomenon. 

I notice that my first memoir on this subject, published in 

♦ CommukiicHted by tlw* 8ec£BTAUY. 
t For expIauHtiun of tliu riatv hoo j>. 250. 

Pboc. Zoou Sot.— 1917, No. XVJI. 
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P. Z. S, 1915, has evoked a certain amount of criticism, and 
that from a quarter from wliich 1 did not expect it, as one of the 
writers was good enougli to help me in the thankless task of 
working out my specimens amongst the vast material in the 
British Museum Collection, and to agree with me at the time in 
the conclusions I arrived at. 

These criticisms refer to my descriptions of what I consider as 
new forms of 8phingid*p, and I would remark that until the pre¬ 
liminary stages and life-history of the specimens are known (and 
we are still in ignomnee of them), I do not see how anyone, 
even the highest authority on the subject, can say as an absolute 
fact that such a specific name is a synonym of one already 
described. Such an assertion is merely a matter of opinion. 
In any case, it is desirable that nndescribod forms from an 
extensive country like British East Africa, winch has not been 
worked out to any great extent, should receive names in these 
days, when the Lepidoptera of each separate island in the 
Eastern Archipelago are being given distinct names as geo¬ 
graphical forms—even when obviously belonging to well-known 
previously described species. The reader has only to refer 
to Seitz, ‘'Macrolepidoptera of tlie World,’ to verify what I say. 
In making the above remarks 1 do not, for a moment, deprecate 
criticism; on the contrary, it is most interesting to me to read 
it, and, as I am a corres[K>ndent to the press on sporting subjects 
during the winter months, I get my fair share of it. 

The figures in the accompanying plate are drawn by myself to 
represent the exact size. In this memoir B. M. stands for 
British Miiseum, and C. L. P. for ‘Catalogue of the Lepidoptera 
Phalflena*,’ by Sir George Hampson. 

My best thanks are due to Lord Bothschild, Mr. Ijouis Prout, 
and Mr. J. H. Durrant, for their kindness and ever ready help 
in the British Mui^eum. 


HETEROCEKA. 

Family SYNTOMiDiE. 

249. SVNTOMIS POLYXO, sp. 11 . (PI. I. fig. 10.) 

Description .— d*. Black, shot with coppery sufiusion in certfiin 
lights. Antennae black with white tips; frons orange-yellow; 
collar black; patagia with omnge-yellow^ stripes; moUthorax 
with an orange patch ; abdomen black, with six yellow bands. 
Fore wing with the following white diaphanous spots:—one 
below base of cell; an oblique diamond-shaped spot below middle 
of cell and vein 2 ; a spot in end of cell; an elongate spot above 
vein fi, and two spots between veins 3 and 5. Hind wdng with a 
large basal spot between median nervui’e and inner margin, and 
a smaller one beyond end of cell, above vein 3. 

The plan of markings is similar to that of S. humeralis Butler, 
from North Australia (0. L. P. i. pi, ii. fig. 15, p, 63); but tliis 
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form is much smaller, and the spots are white, and not yellow 
as ill that species. 

This is the smallest form of Synlomis I am acqiminled 
with, and the h’giire i‘^ slightly larger than natural size. 

Ilahitat Kedai, 31st December, 11)11, 2 $ ; 15th March, 
1012, 1 (j‘, Exiianse, (S 13, J 15 mm. 

Family A ii r t i a i> x. 

Subfamily Arctiaxjs. 

250. Estiomexe tenihstimoata iiampson, Ann. S. Afr. Mus. 
ii. p. 54 (1900); C. L. P, pi. xlviii. fig. 10. 

UahitaL Masongaleni, 18th April, 1911, 1 J. 

250 cr. Estiomexe lemniscata Distant, A. M. H. (7) i. 
p. 116 (1898); C. L. P. pi. xhii. fig. 20. 

ITahitat, Morn, 11. E. Afiica, taken hy Lady (\)lvile, 1 c?. 

This specimen is inucli mon» hea\ily marked, as regards the 
black bands, than the figure above (juototl, and, moreover, has a 
black band along the costa. 

250 h. Estkjmene linea Walker, C^it. iii. p. 671 (1855), C. L. P. 
pi. xhii, tig. 2. 

Ilabilat. Meru, Jb E. Africa, taken by J^ady (Vhile, 2 rT. 

These specimens agree fairly well with the figure in (J. Jj. P., 
I)ut one exam[)le is much lighter in tone than the other, wdiilsb 
both have more heavy black markings. 

251. Teracutoxa subteuminata Iiampson, C. L. P. iii.p. 471, 
pi. 1. fig. 16 (1901). 

Ilahitat, Masongaleni, 18th April, 1911, 1 <3. 

Family 11 y rs i h.l. 

252. PlTHllA AGANICE, sp. n. (PI. 1. fig. 11.) 

Deacription, — 5 • Head and thorax jiale grey-hrown ; antenme 
black, and })cctiiiate for half the length, lilamcutous thence to 
tip. Tw’O black spots on collar, tw'o on each of tlie patagia, and 
one on inetathoriix. Abdomen pale oiange, with a dorsal row of 
blac^k spots on first three somites, ami a lateral series on each 
somite. Fore wing jwilo grey-hrowii, with the following black 
points: two basal; two subbasal, one of vvliich is in^ar the ha.se 
of costa, and one below base of coll ; tw’o autcmeilial one of 
which is below cell, and one aliov^e vein 1 ; one in cell before 
middle, and one in interspaces 3, 4, and 6, near base, and beyond 
cell. Hind wing dull yellow. Underside similar to u[>perside, 
unmarked. 

’ This form is nearest to Bithra ayanois Felder, which has only 
one basal black siK)t and one in cell. 

JlahitaL Kedai, 7th Januar}% 1912, 1 $ . Expanse 36 mm. 

17* . 
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Family Nootuid^. 

Subfamily Agrotinas. 

253. Claik)cerotis (Eneus, bp. n. (PI. 1. fig. 12.) 

JJeset'iption ,— S» Head, thorax, abdomen, and fore wing pale 
red-brown. Head and thorax densedy covered with thick long 
hail ; abdomen with lateral tufta of hair. Fore wing with the 
veins, orbicular and renifonn pale ochreous; reniform defined 
outwardly by black lines. Interior of cell dark red-brown, with 
a black line below costa from base to middle. Claviform very 
elongated and black, from base to beyond middle. An irregular 
series of black wedge-shaped spots subterminally between veins 4, 
5, and 6, double the si/e of those between the other veins. A 
fine black terminal line. (Jilia ochreous on both wings. Hind 
wing with the basal aiea ochri'ous and the terminal area pale 
fuscous. 

This form seems to be allied to T. optahilis Boisd., from Europe, 
but is larger than the figure in C. L. P. and much daiker, the 
claviform is black, not ochreous defined by black, the maiginal 
spots are irregular, and the hind wings ochreous and pale fuscous 
instead of wlnte as in that species. 

Habitat, Mem, taken by Lady Colvile, 2 cf, 1 Expanse 
36 mm. 

The 5 si>ecimen is darker in colour, the markings are n)ore ill- 
defined, and the aiitemm^ are not so highly pectinated. 

254. PoiiosAaaoTis cafpra Hampson, 0. L. P. iv. p. 65B, 
pi. Ixxvii. fig. 29 (1903). 

Habitat, Meru, taken by Lady Colvile, 1 $ . 

255. ^Adisura atcjnsoni Moore, P. Z. H. 1881, p. 308, pi. xxxvii. 
fig. 6. 

Habitat, Kedai, 6th March, 1912, 1 cf. 

This form is very \ariable, and the specimen undt r notice has 
darker hind wings than some s])ecinieiis in the B. M. from 
British East Africa. 

256. OiiLORiDEA OBSOLETA Fabricius, Ent. Syst. 3, i. p. 546 
(1793). 

Habitat, Kedai, 16th March, 1912,1 d. 

Formerly known as armigera H*ubner, Saimnl. Eur. Schmett. 
fig. 370 (1827). 

Subfamily Hadeninas. 

257. OnONTESTRA AVITTA, sp. n. (PI. 1. fig. 15.) 

Description, — cf • Head, thorax, and abdomen pinkish brown. 
Fore wing pinkish Inown, chestnut in the medial area. Sub- 
basal and antemedial lines repiesentod by n single thick black 
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line. Claviforiii short and thick, black. A black line on inner 
margin from base below vein 1 to anternedial line. No ochreous 
white fascia on medial part of inner margin. Orbicular and 
reniforni largo, extending over costa, pinkish defined outwardly 
by indistinct ocliroous. Post medial line exciirvod round reni- 
form and thence straight to inner margin -a thick black line. 
An indistinct subaplcal spot below costa. Hind wing white with 
some ochreous irroration near theajiex. IJndcrside pale ochreous, 
with discocellular spots an<l ditluseil postnie<lial lines. 

This form <Uffers from vittigem llanipson, from Mashonaland 
and Natal, in being without the ochreous-white fascia on medial 
part of inner margin, that part of the wing being eoncolorous 
with the remaiiuler; also in the following cliaracters: ~ the 
orbicular and reniform are larger and spread out o\(*r the costa, 
and are pinkish in colour; tlm ante- and )>ostmedial linos are 
thick black single lines, lud double lines filled in with ochreous; 
the suhtcTJuiual area heyond the postmedial line is plain ]>inki.sh 
brow'll, without a trace of any marks save a small subapical spot 
bfdovv the costa. 

It also ditlers from alhiritta Ilampson (C/. L. J\ v. p. 20C) in 
being without the wdiitish fascia above the clavifonn, wliich 
species is also recorded from British East Africa. 

Habitat. Kedai, 8tli Decenihei, 1911, 1 cf. Expanse 30 mm. 


Suhfa m ily A(iiOK v(. tin.E. 

258. PErtiOF*A CAPEXSis (luen. Noet. i. p. 213 (1852). 

Habitat. Masongaleni, 22nd June, 1911, 1 8*. 

259. Lapiugma exk.hita Walker, Vat. x. p. 355 (1850). 

Habitat, Kodai, 1911, 24th November, 1 d ; -5th November, 

2 d. 

200. PARASTiniTIS OXYLUS, S]). u. (PI. J. fig. 22.) 

Description .— d. Head, thorax, abdomen, and fore wing dark 
red-brown with hlack-bvowh markings. Fore wdng: sui)l)asal 
and anternedial lines only represented by strigse on the coste. 
Orbicular and reniform defined by fine black Hues wdth a dark 
shade on and below the costa betw’een them ; an irregular dentate 
postmedial line angled iiiw'ardly above veins 4 and 0, and out¬ 
wardly at veins 4 and 3, with some black Hues running from it 
to the outer margin. A black band starting from base under 
vein 1, angled up to vein 2, and running lielow it to posin^dial 
line, and thence on to outer margin, Ilind wiug pale ochreous 
basally and fuscous towards the apex. Cilia of fore wing black 
and ochreous che(|uered, of hind wdng w’hitish, irnderside pale 
ochi'eous. 

Habitat. Kedai, 19th November, 1911,1 J. Expanse 34 mm. 
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2G1. Pahasticiitis lysis, sp. n. (PI. L fig. 25.) 

Description ,— d . Head and thorax bright ferruginous, abdo¬ 
men reddish oclireoiis. Fore wing briglit ferruginous, the .sub- 
tei'tninal area beyond the postmedial line pale ochreous. OrbitMilar 
and reniform defined outwardly by fine black lines and with :i 
dark shade below the costa between them. Hubbasal and ante- 
medial lilies obsolete. A black line from the base of interspace 1 
to middle, where it is recurved upwards and then inwards. 
Another black line from base below vein 1, with a small black 
spot on inner margin below it. Some black streaks with bright 
red edges between the veins on the subterniinal area. Post- 
medial line highly dentate. Hind wing pale ochreous, darker 
towards the termen. Underside pale odireous, with fuscous 
discocelhilar spots and <lift‘used [lostmedial bands. 

Ilahitat. Kedai, 1911, 10th November, 1 d ; 18th November, 
1 d . Expanse 34 mm. 

Of the largo number of species (39) of the genus l^arastichtis 
given in 0. L. P. vii., only one is recorded from Afiica, nigri- 
costata llainpaon, which is a totally differently-coloured insect. 

The first of the forms under notice may always be known by 
the prominent curved black band below vein l,and the second by 
its bright feiruginous colour. 

Subfamily Sahuothripixas. 

2G2. Giatjra arethusa, sp. n. (PI. I. fig. 14.) 

Description, —S • Head, thorax, and abdomen grey. Fore 
wing grey, minutely irrorated and striated with fuscous. Subbasal 
lino represented by a V-shaped striga on tlie costa. Aiiteinedial 
line rejiressnted by another costal striga which gradually becomes 
obsolescent in the cell, with a dark shade beyond it. Postmeilial 
line outwardly obliipie to vein 4, then l)ent inward, and l>ecoming 
olwoleto before reaching tlie inner margin. A iiighly dentate 
siibmarginal line with difiused fuscous ‘shadiiig beyond it, from 
apex to near tornal angle, where there is a black spot before it. 
A fine marginal black line. Cilia gi’ey. Hind wing pale ochreous 
at the base, terminal area fuscous black. Cilia ochreous. Under- 
side of fore wing ochreous, thickly irroratcMl with fuscous towards 
the margin ; hind wing wliito with a black subterminal band. 

Habitat, Kedai (date not recorded), 1 d. Expanse 34 mm. 

Subfamily Erastrian/e. 

263. OZARBA SUBTERMINALIS llauipsoii, P. Z. S. 1910, p. 407; 
C. K P. X. pi. cixii. fig, 1. 

Ilahitat, Kedai, 27th November, 1912, 1 < 3 , 

264. OzARBA VARIA Walker, Cat. xxxiii. p. 772 (1865). 

Habitat, Kedai, 5th January, 1912, 1 3 , 

This specimen has orange hind uings in contmilistinction to 
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some s])ecimcMis in the B. M. Collection ; but the species is exceed¬ 
ingly variable. 

2(>/). OzARBA simJA Ilainpson. G. L. P. x. p. 414, pi. clx. fig. 31 
(1911). 

Habitat, Kedai, 18th November, 1911, 1 J. 

I’his specimen represents a very liglit form of the species. 

260. OzARBA ABSCISSA Walker, Cat. xv. p. 1764 (1858). 

Habitat, Kedai, 0th December, 1911, 1 S, 

Snlifainily Acuxtianm:. 

*148. Leocyma cavuacg Fawcett, P, Z, 8. 1916, p. 712. 
(PI. 1. fig. 20.) 

As promised in my former ])aper, (jnoted nbovo, I am now 
able t,o give a figure of ibis sp<*ei<*s, wbicli fbe reailer is r(*({iu*sted 
to compare witli tlie wooilcut figure of eai)iilta Dm *(\ in L. P. 
xi. p. 663, and that of <liseophoru Ilanqison, jil. c\ci. fig. 19. 

Subfamily (\4 TOCVvL1N\e. 

*152. CrENrsA rk(tiu\e\ Fawcett, P. Z. S. 1916, p, 713. 
(PI. 1, fig. 31.) 

A figure is bei’o given of tbe typical form : no. 2 form pmmatha 
was figurcHl in my memoir published in 1916 (I\ Z. S. 1916, 
Fawcett, 1^1. I. fig. 21). 

*162, CuRTYTA MINVAS Fiiwcctt, P. Z. S. 1916, p. 715. (PI. I. 

17 .) 

CoRTVTA cnusEACEA Fawcett, P. Z. S. 1916, p. 718. (PI. I. 
fig. 18.) 

Figures are now given of the above species. As both ^}}ii}yas 
and (jrispacea have j>een taken in December 1911 at Kedai, they 
can har<ily be seasonal forms of tbe same species, and 1 am now 
of the opinion that they are distinct forms. 

267. Plecoptkrodes moderata Wallengren, Wien. Eat. Mofi. 
iv. p. 174 (1860). 

Hahitat, Masongaleni, 22nd April, 1911, 1 d- 
Subfamily Noctuin.e. 

*181. Plecoptera polymnia Fawcett, P. Z. S. 1916, p. 722. 
(PI. 1. fig. 23.) 

A figui^ is her© given of this form. The reader has only to 
compare it with tlie figui*e of poh/rnorpha llampson, P. Z. H. 
1916, pi. ii. fig. 3, to see how it differs from Hauipsou’s species, 
which is cfearly a desei^t form. 

♦ These miml>ers refer to my paper in P. Z. S. 1916, p. 707 et «<?</. 
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268. Brevipeoten icarus, sp. n. (PI, I. fig. 24.) 

Description .— d* • Head and thorax grey; abdomen ochreoiis. 
Fore wing with the basal half gi‘ey, the costa tinged with ferru¬ 
ginous. Subbasal line represented by two black spots below 
tlie costa and on the median nervnre. Antemedial line very 
faint and indistinct. A scpiave black patch before end of cell, 
with two small black spots above it on costa, separated by 
a })atch of ferruginous suffusion, and with a patch of ferru¬ 
ginous suffusion below it on interspaces 1, 2, and 3, before 
the postmedial line. Boniforni large, represented by a 
grey patch, beyond wdiich the postmedial line is angled out¬ 
wardly at vein 6, and is then eveidy curved inwards to inner 
margin. A black patch on costa befo)*e apex with ferruginous 
suffusion before it. Subterminal area ]>ale bro\vn, with a mar¬ 
ginal row of in<listinct w^edgo-sliaped spots b(»tween the veins. 
Hind wing ochreous, darker towards the margin. Cilia ochreous. 
Underside: medial areas of both wdngs grey, subtorminal area 
pale fuscous; costa ochreous, with some black strig® on that of 
hind wing, and a discocellular spot. 

Habitat Kedai, 28th November, 1911,1 cf . Expanse 32 mm. 

Genus Cvnisca, nov. 

Typo, C, thisbe, sp. n. 

Allied to Oalpc, Proboscis fully developed. Palpi long, porrect, 
H)e 2nd and 3rd joints fringed with long hair above and below\ 
Antenna^ ciliate; inetathorax with slight tufts of hair, which also 
appear on dorsum of abdomen on first tliree somites. (Vwta of 
fore wing straight, not arched. Apex rectangidar, not acute. 
Cuter margin crenulate, evenly rounded. Inner margin wdfh 
a very })ronounced lobe at middle, and a smaller lobe at tornal 
angle. Venation as in Ca/pc. 

209. Cynisca THI8BB, sp. n. (PI. I. fig. 13.) 

Dcscriptio/u — $ . Head, thorax, and abdomen ocljreous white. 
Antenn®red. Fore wdng pale brown, shading into i)ale purple 
on the centre lobe and the area above it, and with a purple shade 
on outer margin. Antemedial line red-biown from costal ner- 
vure to inner edge of lobe, with a short line beyond it. A medial 
line from end of cell to outer e<lge of lobe, where it is bent 
irnvards and becomes double. A very indistinct dentate post- 
medial line from before aj^x to outer lobe, (^ilia pale brown. 
Hind wing white, with a pale ochreous sliade on the veins on 
outer margin. Cilia white. Underside ochreous white, marked 
only by the postmedial band of the upperside showing thiough. 
Habitat Eedai, 9th March, 1913, 1 J. Exj>anse 42 mm. 

This is clearly a well-marked form of the desei’t. 

270. Ptbronyota cbrvicornis, sp. n. (PI. I. fig. 21.) 

Description.^ (S. Head, thorax, alwlomen, and fore wing pale 
pinkish grey. Fore wing: subbasal and antemedial lines only 
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inrlicated by a couple of black spots. Orlucular stigma, a fine 
black point with a line black line round it. Koniform indistinct. 
J\)stniedial lino represented by a double row of black points 
bent in to inner mai’gin. A broad red-brown band from base 
along median nervure to end of cell, where it is bent up into a 
tooth, then curving down to outer nmrgin at \ein 4. 1'he area 
below this band reddish towards base. Some small fen urinous 
stripes between veins 4, and 6 submargin.'illy. lliml wing 
f'vey, the terminal area fuscous, (^ilia ochieous, Und(*i’side 
pale ochreous, with a fine striga at end of cell of foie wing. 

Habitat, Kedai, Kith January, 1913, 1 c? . Expanse 40 mui. 

T have named this form cerricontis, from a fancied resemblance 
of the broad n‘<l band to a stag’s antha*. 

The only species in the B. M. CJollection wdiich seems to bo 
near this form is the I'ecently described J*tpr<Nn/cia fasriata 
Ilampson, from Zomba in Nyassaland, whicli Ls a much largtu* 
insect. 

Sid)family Hvpexix.e. 

*189. IIypcna .irssALis Walker. 

Hahifai. Ke<lai, 1911,29th Decemlnn', 1 rT; 30th IVcember, 1 cf . 

Hypena strkjata Fabiicius. 

IfaJtdat, Kt*dai, 2r>th November, 1911, 1 rT ; 3rd January, 
1912, Icr. 

In my former pa]»er 1 mentioned that the specimens of Uyppua 
in tlie Eeatlier collection i-eprcsent two bums, a gnw and a 
brown form. I now’ find tliat tlie grey foim is Jasaalis Walker, 
and the brown form siritfuta Fabricius. 

Family L Y" M A N T R i A D a:. 

271, Casama viijs Walker. 

Jfahltat, Masongaleni, 25tli June, 1911, 1 5 • 

Specimens of tliis species in the B, M. CVJlection arc* nearly all 
from Ceylon and Arabia, but there are a fe>v from the Betl Sea 
littoml which agree with this specimen. Clearly a desert form. 

272. llnODESANA MINTH A, sp. 11. (PI. I. fig. 19.) 

Descidptiou ,— cf. Head, thorax, ahdomen, and fore wing 

chestnut red-brown. Antenna* bipectinate. Abdomen with 
dorsal tufts. Fore wing thickly irrorated and striated with 
black. A subbasal b)ack line from costa to vein 1. Aiitemedial 
Hue irregularly w’aved and bent iiiwardo on vein 3, and tlihice 
more or less stniight to inner margin. A line of wedge-sbajied 
red-brown submarginal spots between the veins before termon. 
Cilia red-hrown, wliitish at the extremities of the veins. Hind 
wing ochreoiis, iri’orated with i*ed-brow^n atoms, with a somewhat 
indi8tin6t medial line aci'oss the disc. Underside ochreous, with 
imiistinot brown medial band. 
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Habitat, Masongnleni, 27t]i March, 1911, 1 <5* ; Keclai, 27th 
November, 1912, 2 cT. E'ci>Miibe mm. 

'J'liis form h nearest to It, cremdata Bethune Baker, h'^t is 
imicli smaller and redder than that species. It also differs in the 
j^ostmedial line being angled in on vein 3, and there being 
a medial line across the disc of the hind wing. 

273. Heteronvgmia aurelia, sp. n. (PI. 1. hg. 16.) 

Jhacrlption ,— f?. Head and thorax golden yellow, abdomen 

ochreous. Antenme bipoctinat«. Palpi long, thickly covered 
with long hair. Fore wing gohlen j^ellow ; no anteinedial lines. 
Three oblujne lines, red-brown, and leading in the shape of a 
V from the costa to a dai'k red-brown shade at end of cell. A 
narrow waved oblique postine<lial line from costa just before apex 
to middle of inner margin. A subterininal line of black points 
between the veins* (Jilia reddish yellow. Hind wing oclireous; 
a fuscous spot at tornal angle witli a fuscous striga above it, and 
three fuscous disc.il spots between veins 3, 4, 5, and 6. 

Underside : fore wing bright ochreous, with a fuscous band on 
discocellulars, and a thicker fuscous postmedial band than that 
on the upperside; hind wing bright ochreous, with medial band 
and discal spots as on the upperside. 

Habitat Meru, B. E. Africa, taken by Lady Col vile. Expanse 
38 min. 

There are no specimens of this genus in tlie B. M. Colh'ction, 
but there is a figure of Heteronyymia etigniatica Holland, from 
Galloon, which appears to be near this species, but it has no 
black oblique postmedial line as in this species. 

274, EupRocrns rubricosta, sp. n, (PI. I, fig. 7.) 

Description, — 6 • Head, thorax, and wings pure shining while; 

antenna) bipectinate and ochieous, base of shaft white; legs 
thickly covered with long white hair. Abdomen with the fiist 
three somites whitft and the terminal three golden yellow. 
Underside white, with a red-brown band along the costa fioin 
base to just V>efore apex. 

HahiicU, Masongaleni, 1911, 28th May, 1 S ; 25th December, 

1 9 , E^panFe 32 mm. 

274 a. Lacipa albula, sp. n. (PI. T. fig. 8.) 

Description, — 6 » Head, thomx. and wings pure shining white. 
Antennie ciliate. Abiiomeii golden yellow with the exception of 
the first somite and the anal extremity, which are white. Fore 
wing unmarked, save for a shade on the costa beyond cell, and 
on inner margin before tornal angle. Eight black points on the 
margin between the veins, seven of which also appear on the liind 
wing.. Underside: fore wing with the basal and internal area 
wdiite, the costa and half of cell occupied by a red-brown band, 
and short reddish bonds between the veins distally, above vein 3. 
The black marginol points more distinct than on the upperside. 
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Ifahltat, Masongaleui, 1911,24Ui March, 1 ^ ; 29ili Deccmhei*, 
1 ^ . Eximnse 24 mm. 

This form is near to Lacipa Rexpiinctata Distant, hut is with¬ 
out the black spots ami yellow" ante- and post medial lines. 

Family Geometrid r. 

Subfamily J1 oarmiax*e. 

275. Xyloiter^x \RrrATA Walker. 

JIahitat. Masongaleui, 21st June, 1911, 1 J. 

276. IIoxorana erebaria Guen. 

HahiiaU Kedai, 3()th December, 1911, 1 J. 

277. IIylemera lepta, sp. n. (PI. I. fig. 29.) 

J)esciHption ,— tj*. Head and pectus \ellow’. Thorax and first 

three somites of abdomen white above, yellow below, and eon- 
eolorous with the terminal somites which are yellow. Fore wing 
white; the costa fuscous, and abroad a])ical fuscous f.iscia Ihe 
inner margin of which is angled outwardly between veins 3 and 4, 
Hind wing white, with a very narrow fuscous border, which is 
almost linear, between veins 2 and 6. 

Underside as on upperside. 

JlahitaL Kedai, 1911, 1st December, 1 d ; 12th December, 
1 5 . Expanse 36 mm. 

This species diffei*s from dolei'is Plotz, accra Swdnhoe, niid 
(tnsorgei Warr., from Uganda, in the black band of the liind wing 
being narrow and continuous, the above forms having a large 
black spot on the apex of the hind wing; from derithea Druce, it 
differs in not having the inside of the fascia of the fore wing 
evenly curved, and a black spot below jtpex of bind wdng. 

278. EuRRANTnis FENNiGERARiA Iliibuer. 

Habitat, Mcru, P. E. Africa, taken by Lady Colv ile. 

rSubfamily Acidaliix.e. 

279. Acidalia sagittilinea Warr. Nov. Zool. iv. p. 219 (1897). 

JIahitat, Kedai, 8th April, 1912, 1 cf. 

280. Microloxia ruficornis Warr. 

Habitat, Kedai, 29th Deceml)or, 1912, I y. 

♦Subfamily Geometrin.k. 

281. TrIMETOPIA iETHERARIA Gueii. 

Habitat, Kedai, 1911, 4th January, 1 5 ; 23rd Nov’ember, 
1 c? ; 25th Noveml)er, 1 ? ; 17th Deoeii[d>er, 1 J. 

One of the most beautiful forms of Geometridax 
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282. Hkterocrita metis, sp. n. (PI. I. fig. 30.) 

Description. — § . Hea<l pinkish brown, the vertex between the 
antennap white. AntennaB white above, })ink t)eiieath. Thorax 
and wings bright grass green. Alxlonien pale pinki&li brown 
above, ochreous on tlio under surface, the first two somites 
bright pinkish. Wings unmarked except for a bright pink- 
brown marginal line, insi<le wliich are two minute white spots 
defined inwardly by pinkish brown between vtu'ns f) and 7, and a 
large one of the same colour at toriml angle of each wing, 'riie 
inner margin of the hind wing also defined by a pinkish-brown 
line, (filia pale pink. ITndersMe glaucous grey. 

Habitat, Keilai, 20th February, 1912, 1 J . Evpanso 30 mm. 

1'his form is neai* to, and may, perhaj)s, bo a local rac<' of 
Jleterocrita (leprensa Front, from which it difiers in (1) having 
no discoidal spots, (2) the spots at tlie tornal angles of both 
wings are much larger, and (3) the abdomen is much more pink- 
coloured. 

283. Eurvthec'odes flavedinaria Gucmi. 

Habitat. Meru, Jl. F. Africa, taken V)V Lady Col vile. 

Mr. Ih'oiit informs me that this is a common and very variable 
species, but I have only one specimen of it. 

mily L i M A c o i) 1 n AS. 

284. Thosea ganale Pagenstecber. 

Habitat, Kedai, 1st December, 1911, 1 cf. 

285. Thosea undosa, sp. n. (PI. 1. fig. 6.) 

Description, — $. Head, thoi’ax, and abdomen pale ochreous 
brown. Fore wing with the basal area as far as the post medial 
line red brown, the distal area beyond it ]>ale ochreous brown, 
Subl>asal and antemedial lines absent; a l>lack point at (‘ud of 
cell. A broad, dark brown oblique post medial line, w’aved and 
irregular, from costa to inner margin at middle. A fine dnik 
brown subtermiiial line from costa to tornal angle, wlune it 
almost meets tbe black marginal line, ffilia pale brown in both 
wings. Hind wing ochreous brown, with a brown nmrginal Hue. 
Underside ochreous brown, irroi-ated with red brown atoms. 

Habitat, Kedai, 4th December, 1911, 1 2 • Expanse 30 mm. 

This form is nearest to 7\ cana Walker {sz-transversata 
Walker) from India, in which the dark line is anknuedial, less 
oblique, and stiaiglit without waves; the sul)terniinal line is 
straight, and not curved, an<l the basiil area is not so dark as in 
this species. 

286. Thosea persbis, sp. n. (Ph I. fig. 4.) 

Description, — S * Head, thorax, abdomen, and fore wing red- 
])rown minutely iirorated with black atoms. 8ubbasal and ante- 
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medial lines absent. A wliite |X)mt at end of cell. A })lack higbly- 
wave<l jX)Stmedial line from costa before apex to middle of inner 
margin, which is inwardly diffused into bla(*k patches ))elow end 
of cell, and from vein 2 to inner margin. 'J'his line is outwardly 
dedned by a prominent white line, with daik sha«les beyond it 
betw(*en veins 2 and 3 ami 6 anrl 7. An irregularly curved sub- 
terminal line followed by a black marginal line. Cilia of both 
wings ivd-brown. Hind wing ochreoiis. Underside ochreous, 
with indications of a postmedial line. 

Habitat, jVIasongaleni, 30th April, 1011,1 d*. Exp{inse 30 mm. 

This form is nearest to T. si/rtis Schaus, fiom Salisbury and 
West Afi-ica. It differs in the lines being waved and not 
straight, and that s])ecies has not tlie dark patches inside the 
postmedial line. When at the 11. M. I sulnnitted the above 
specimens to the inspection of Lord Rotijschild, who said the 
form.s were unknown to him, and differed from described forms 
mainly in their undulating lines. 

287. Thosea cjilokis, sp. n. (PI. I. fig. 5.) 

J)escn‘/iiioa, J. Head and thorax r(*d-brow’n beneath, fiery 
orange dorsally. Abdomen red-biown, with some ffery-orange 
hairs on the dorsum. Tibia* liery orange, with long red-brown 
hairs to the tarsi. Foie wing led-biown with jdnkish suffusion. 
A white point at end of cell. No sub])asal or nntemedial lines. 
J*ostmedial line dark brown, from costa before apex to middle of 
inner margin. Snbtorminal area paler. Subterminal linefiom 
costa b(‘for(* a])ex to outer margin at vein 3. Two whitish s])ots 
betvv(*en veins 2 and 3: one outside tlie postmedial line, and 
one oil inside of suhtermiual line, near its junction with outer 
margin. Hind wing red-hrown paling to ochreous at base, 
llmierside pale red-biown unmarked. 

Habitat. Ashanti, W. Africa (-1. Norris), 1 cT • Expanse 
30 mm. 

This form is nearest to T, rara Sw inhoe, from Th 3 *etinyo. 
Purina, but is darker led, and has fierv orange heiid and thorax 
which rara has not. In the B. M. Colleetiou there is an unnamed 
spiH‘imen from the Gold Coiist, which may or may not l)e refer¬ 
able to this species. 

288. CosCMA MAUGiNATA Holland. 

JIahitat. Masongaleni, 7th April, 1911, 1 cf . 

This form seems near to the following which I have from 
W. Africa. 

289. CosuMA RUGOSA Walkor. 

Jfabitat, Ashanti, W. Africa (.<4. No?ris), 1 J. 

290. ApLI DA INCINATA 110111^)8011. 

IlabiiaL Masongaleni, 1911, 2 J. 
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291. Gavara VEtUTiNA Walker. , 

Ifahitat. Kedai, 1912, 16th March, 1 d* ; 10th December, 1 J*. 

I identified these specimens in the B, M. as above; there me 
liowever, two forms of Limacodidte which have passed as “ velu^ 
tmay^ and are given by Hampson in Faun. Brit. Ind,, Moths, i. 
pp. 382 & 398, which are very different-looking insects from 
the present form. 

292. A^iTIIA LACIDES Di’iice. 

JIahitat, Masongaleni, 1911, 25th December, 1 S ; 2nd Api il, 
1 ?. 

Family ARBBLiDiE. 

293. Arbelodes tetrastiota Hampson, 

Jlahitat. Kedai, 12th January, 1912, 1 6 * 

This specimen only differs from the specimen in the B. M,, 
w'liich is also from British East Africa, in the body being some- 
w’hat shorter, and tlie pale markings of the wings being huger. 

Family C o s s i n 

*228. Duomitus pindarcs Fawcett, P. Z. S. 1916, p. 733. 
(PI, J. fig. 27.) 

I am now able to give a figure of this species, which was 
omitted from my last paper from w’ant of sj)ace in the plate. 

Comparison of figure 27 with that of D, steniptera IJampson, 
P. Z. 8. 1916, plate ii. fig. 31, will show how much it diffejs 
from that species both in colour and size. 

Family Thyrididje, 

294. Kiiodonepra dryaxis, sp. n. (PI. I. fig. 9.) 

De8Cii]ytion.~ $ . Head, thomx, and abdomen ochreous sufliised 

with rufous. Fore wing reddish ochreous profusely striated 
with rufous. Antemedial line indistinct. Postmedial line bifid 
on the costa, originating from two costal spots, and bent in 
obliquely on veins 2 and 3. Subterminal line veiy prominent, 
from costa before apex, angled outwards to outer margin at 
veins 4 and 2. Hind wing with a metlial double line, a post- 
medial line, and a subterminal line angled to outer margin at 
veins 4 and 2. 

S* Smaller and paler in coloration, being pale oohreons. 
The postmedial line on the fore wing and the medial line on the 
hind wing double and filled in with rufous ; otherwise as in J . 

UahitaU Kedai, 1911, 26th November, 1 6 ; 16th December, 

1 6 . 1912,13th January, 1 $ ; 12th March, 1 J ; 8th Decem¬ 
ber, 1 (J. Expanse, cJ 28 mm.; ? 30 mm. 

This form differs from all the specimens of Bhodonexira in the 
B. M. Cblleetion in its pi*ominent subterminal line angled to 
outer margin at veins 4 and* 2. 
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295. Dysodia intermedia Walker. 

Jlahitat. Ke<lai, nth January, 1912, 1 c?. 

The above example a^aees with B. E. African specimens in 
the B. M. Collection which were collected at Taveta by Rogers in 
October and At the end of December, and flavillnla by 

Warren, and which Sir George Hampson evidently regards as 
forms of Walker’s South African s^iecies. 


Family P y r a L i d a:. 

Suhfami’y Chambin^. 

29G. SuRArniA rufistrioalis, sp. n. (PI. T. fig. 

J)f*ftcription.~ , Head, body, and legs feiruginous. Foie 
wing brownisli CK'hreous, ferruginous on costa, lliglily dentate 
medial and postmedial ferruginous lines from costa to inner 
margin, angled outwardly at vein 5. A ferruginous terminal 
line with dark wedge-shaped spots between the veins. Median 
nervure and inner margin defined by bright ferruginous bands ; 
the interspaces between the veins defined with fuscous irroration. 
Hind wing ochreous, with ferruginous iiroi-ation in the sidjapical 
area : cilia ochreous. 

Habitat, Kedai, 18th November, 1911, 1 cf . Expanse 24 mm. 

The figure is slightly larger than natural size. 

This form is nearest to S, africalk Hnmpson, but has no <laik 
medial area; the postmedial line is more dentiite, and the 
coloration is brighter feiruginous. 

297. Ancylqlomia simplella De Jaan. 

Habitat Meru, B. E. Africa, taken by Ijady Oohile, 1 J . 

298. Ancylolomia Pectinifera Hampson. 

Habitat Kedai, 9th Januaiy, 1913, 1 $. 

Also recorded from Somaliland. 

299. Ancylolomia chrybolinealis, sp. n. (PI. T. fig. 2.) 

Description, — S • Hoad, thorax, abdomen, and fore wing very 
pale ochreous. Fore wing wdth eight golden strijies in the inter- 
K^iaces lietween the veins in the distal area beyond the cell, of 
which those in intei*s|»ices 1 and 7 are shorter than the remainder. 
Each golden stripe is <lefined lieneath by a,yellow fascia with 
streaks of black scales on it. A minutely ilentato silvery sub¬ 
marginal line on which aie some dusky points. Cilia silvery. 
Hind wing pure wliite; cilia white. Undersiile as on upperside, 
with silvery suifusion. 

* Habitat, Masongaleni, 26th December, 1911, 1 6, Expanse 
34 mm. 

This form is nearest to A, chrysographella Kollar, from India, 
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but is distinguished by having the golden stripes of the foi*e 
wing confined to the distal area, and it is considerably larger than 
chrysographeUa, 

300. Ancylolomia gracilis, sp. n. (PL I. fig. 

Desanpiion ,— cf • Head, thorax, and abdomen pale ochreous 
brown. Fore wing bright ochreous, unmarked; the interior 
marginal area below vein 1 thickly irrorated with fuscous scales. 
A series of black points at the end of the veins on the outer 
margin. Hind wing silvery grey, with ochreous suffusion on the 
subapical aiea. Cilia ochreous. Underside as on uppei*side, with 
silvery suftusion. 

HahitaU Mem, B. E. Africa, taken by Lady Col vile, 1 
Expanse 28 mm. 

Theie is a series of unnamed specimens in the B. M. Collection, 
which appear to be very near this 8|)ecies. 

Subfamily Anerastian^. 

301. Ematheudes LENTisTRiOALis Ilampson. 

Habitat. Masongaleni, 6th June, 1912, 1 $. 

New Forms from other Regimia. 

Family LYMANTRIADiE. 

302. Anthela nigristigma, sp. n. (PL I. fig, 28.) 

Description .— d. Vert.ex of head and collar ferruginous; 
thorax pale red-brown ; abdomen ochTeous. Wings jwile ochreous 
with golden suffusion in certain lights. Base of foie wing and 
internal area of bind wing clothed with long pale red-brown 
hair. Fore wing with a round black spot in centi-e of cell, and a 
larger quadrate black spot on discocellulais. A somewhat in¬ 
distinct line of siibmarginal black points on the veins in the 
subterminal area. Hind wing with a quadrate discocellular 
black spot, and a submarginal series of black points on the veins. 

Underside concolorous with upperside, with an additional black 
spot in the cell of the hind wing which does not appear on the 
upperside, and all the black spots have whitish centres. Cilia 
ochreous. 

HahUai, Townsville, Queensland, Austmlia, August 1913,1 d. 
Expanse 36 mm; 

The above specimen was sent to me by Mr. Feather in a small 
collection from Australia. In the B. M. Collection there is a 
series of unnamed speoimens which may, or may not, be referable 
to this species. In some of them the cellular spots are a good 
deal larger and the subm^inal series mot's distinct. %bie 
species is near to peeUata Walker, which has the submarginal 
spots black prominent. 
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Family K ocit l id e. 

Subfamily Oatucaj.in e. 

303. N\ttipao acuta, sp. n. (PI. J. fi^. 20.) 

Description ,— cf . llc^nd, thorax, and uh haucii fusroub brown. 

Fore wiu^ with the basal two-tliinls v<uy <lark led-bioun, 
the hubtciTuiiial tliird pale red bi*o\vii nith pinlvisli Mifrusiou, 
profusely striated with ro<l-i)rown. Apex of im-e wiu^ acute. 
Autemedial line obsolescent, and lianlly distinguishable. An 
inverted comma-shaped discoidal whorl wit h bilob.itc head defiueil 
by black, and its head by silv(*ry blue with a jed ])ru\\u [>.itch 
beyond it; its centre reddish brown witli an oeJireous line on 
inner side of tail. Medial line black, arisin;.^ ))elow IIh* costa, 
exourved round tJie discoidal vvdioil, and an^ksl inwards below it 
on vein 2, and tluui erect to inner margin. This liiu' is d(dine<l 
outwardly by a pale rouml nii^ bc\on<l tliewhoil. i'ostmedi.il 
line curved, starting from a large tiiangnlai* l>laek j)atcli below 
tlie costa and continued as an indistinct fuscous line to iielow 
vein 2, w’hore it forms the outer cdg<' of the hasal daik aiea 
to inner margin. Tliis line is dehned outwardly )jy a narrow 
ochreous line from costa to below vein 7, and tlienco to inner 
margin by an indistinct line of the gumnd-colour. Suhterminal 
line obsolete. Hind wing with the hasal tw'o-thirds daik led- 
brown, the terminal third pale red-brown with pinkish sulTusioii; 
llie postmodial line represented by double line lines of tiiegiound- 
(‘olour; subterminal line represented by an indistinct, W’a\cd, 
siibti.*rminal shade. Cilia pale red-browui. 

Underside of both wdngs fuscous brown; fore wing witli a 
wdiite postmedial patch from below costa to vein (5. where it is 
broadest. A sublerminal series of white oblong spots, incurved 
in interspace 4, cxcurved in 3nterspa<*c 3. 

►Similar to J, but the comma-shaped discoidal whorl is 
somewhat larger, and there is a [mle ochivous jiostmedial patch 
from costa to just hIkivc ^eiii 0, diffused outwanlly. 

This form has, I think, been overlooked by later writers; T 
say this because 1 cannot find amongst the described forms in 
C. L. P. vol. xii, (published in 1913) a <loscrii)tion and iigiire 
that absolutely tallies with luy specimens. The nearest to it 
is Xijetipao yemmans It dilfers from all the forms of 

Xydipao whifch 1 have seen in ha\dng the apex of tlie fore wdng 
acute. The form crepuscidaris Linn, is nearest to it in this respect, 
bub its outer margin is highly crenulate, whereas in this specicH 
it is evenly round^. From gemmaus in particular it ditlers in 
the absence of the white postmedial line, which is I'epresented by 
a 811011 ) ochreous striga btdow ilie costa. 

ffabUai. Hills E. of Toungho, Burma, May 189(>, 1 , 1 5 . 

Expanse 74 mm. 

Th^ above specimens were taken by some native Jj<*pclm col¬ 
lectors sent to the Burma hill-country to collect Lepidopiera by 
Mr. F, Miller, Mr. J. Apmr, and myself. 

Faoc, ZooL. SOC.---1917, No. XVill, IH 
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EXPLANATION 

Fig. 

1 . Aneylolwania ffrpLciliBt 

2. Anoylolomia oh^ysoUitealU, 

8 . Surattha r^fUtrigalia, ^. 

4 . Thosea j>0ir»ei9, 

5 . Thoua chloria, 3 * 

6 . Thogea tindosa, $. 

7 . JSuproctin rubricoata, S • 

8 . LaHpa albula^ $. 

9 . Hhodoneura brgaxigy 

10. Sjffttomia polt/xo, . 

11 . Bithra aganice^ ? . 

12. Oladocerotig <rneugy $. 

13 . Cpniaca thishe, 

14 . Uianra nreihusay 

15 . Odonteatra avtfta, ^. 

16 . Meteronggmta aurelux, 


OF THE PLATE. 

Pig. 

17. Cortgta mingagt S • 

18. Oortjfia grigcaogdt i . 

19. MJiodeaana minthay ^, 

20. Leoegma eandacey 

21. Bterongota oerviotMmigy 

22. Barastichtia oxglugy S • 

23. Blecopfera polgmniay $* 

24. JBrevipecten icarugy <J. 
26. BaraaticHia Igaia^ S • 

26. NgcHpao acntay (J. 

27. JJtwniitus pindarugy S • 

28. Anthela mgriatigmay ^. 

20. Bglemera leptay <y. 
iH>. Jdeterocnta metiSy , 

31. Ctenuaa ractilineaj J. 
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UJ. Doformitiy of (X<i penis in a Seal (Phocn caspica Nilsson), 
By Sehuius AhPHfeuAivV *. 

Llleceived October 5, 1917 : Head November 20, 1917.] 

(Text-figure 1.) 

My friend Mr. T. N, Arnold, onr well-known ichthyologist, 
has kindly lent nio for description an ahnonnal os penis of an 
adult Phoca atspica ho himself shot a few years ago on the 
Caspian Sea. 

This abnc»niiality is (3vidently due to an aci-idental fracture at 
ahoub the first third part of the total length of tin* hone. Tliat 
the hone has here hem broken in some way, and has agaifi 
unit(jd with the portioiis in a <lis<orted position, can cdearly he 
seen from the accompanying drawing, made by my son Dmitry 
Alpheraky. Tlie drawing shows the hone from above, and as it 
is very exact in form and si/.e, I think it gives a better i<lea 
of the m lUormatioii tliau could be given by any amount of 
<lescriptioii. 

Text-figure 1. 



Tlie fractured part ivS so strongly and solidly united with the 
main part <d’ the bone, that the fracture'*must have taken place a 
long time prior to the auiniars tleath. 

It is dirtionlt to find a s\tisfactory explanation of the cause of 
sucli a fracture, and Mr, Arnold tliiuks that it may have hoen 
the serpiel of s(uuo violent luoveinentof one of the animals during 
the act of copulation. 

As far as Mr. Arnold reiuombei’s, the })enis outwardly had no 
signs, or scars, t6 show that anything was amiss inside, and 
the deformity was discovered only during ilm cleaning of the 
bone. This was not an easy thing to tlo, as the apical part of the 
bone had the cavernous iutogumeut round it strongly’ a<lheront. 
This apical part of the bone has now a very rongli, 
uneven surface) showing that the erectile tissue had been deeply 
embedded. 

♦ Commuiiicaied by Mv. 0. Tuosiis, F.K.S. 


18 *^ 
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17. Some Observations upon C’oneoalment by the apparent 
Disruption of Surface in a riane at Iti^ht Angles to 
the Surface, J. V, Mottram, SLB. (Lond.) 

[Uecoivod October 22,1917 . Rend Xo\etnbor (», 1017.J 
(Text-figures 1-4.) 


lNi>jnx. 

Mohphoi ohy : Page 

Anal>sih of imttonis .. .. 261 

ETn<>LO<}Y : 

Coiiccaluipr power of patterns . . . 256 

The forms of animals are often reiulered incoiis]>iciions by the 
inetliods wliich tlie artist usually employs in the representation 
of three dimensions on a fiat surface. 

Attcmjit is heie made to show, first, what use the artist 
makes of Hiniultaneous Contrast for the apparent disruption of 
th(> surface of his paper or cainas: and snliseipiently to ascertain 
whether similar ariangements oecur in the ])atterns of animals. 

77e* Artint'fi rse of HimvHunrous Cotiirast. —When a dark 
object is vie\ved against a light background or Wc<? it vill 

la* seen that where the daik and light areas join, the dark tone 
appears darker than the rest of the dark are.‘i, and the light, 
lighter than the remaind(‘r of tin* light area. 

Hu* same a[»poarance will he seen on the artist's ]vaper if 
he copies exactly the tones of the original. If, ho>v('ver, he 
exaggerates the contrast by surrounding dark objects w itli dai k 
lines and light objects with light, then the objects w'ill a]>p(‘ar to 
stand out from the hackgiound, and ditferent portions of his 
jmper to occupy diflerent plane.s. For this purpose, foregionnd 
figures are often surroundcMl with dark lines, clouds are edged 
with light tone, and ti’ees against the sky are outlined with black, 
w'hilst the neighbouring sky is gieatly heightened in tone, 

Jt is not uucoimnon to find a series of receding hills outlim'd 
with flark linos of gra<lually decreasing intensity: it is remark¬ 
able how realistically distance is thus i*epresented. 

Hie iniroduciion of dark tone hetw(»en coloured areas results 
in ilisruption of surface for another rt'ason. On viewing tlie 
junction of two coloured ai*eas, there wdll be seen for a short 
<listauce a flowing-over of each cedonr into its neighhour. Tliis 
is well seen by di'awing a narrow wdiite line across red and blue 
811 rfai'ea :#where the wliite lies on the red, it apjK’ars reddish, 
wliere on the blue, light blue. If the white line he siarounded 
on both sides with black lines, then this flowing-owr is prcNenteil 
and the ivhite line retains its purity. By thus preventing this 


^ Cowumnncft<t*4 b> tla* SucBraAEi. 
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blending, coloured areas in juxtaposition have the appearance of 
standing out, one from the other, and occupying different planes. 

These appearances may be explained in another manner. The 
mind largely recognises objects by their outline, and to some 
extent judges their distance by its sharpness. If in representing 
objects on a flat surface, they be edged with white or black lines, 
then the sharp outline thus given will make them appear nearer 
the eye than their snn*oundings, and the flat surface appear to be 
diMupted in a plane at light angles to the surface. 

Surface Disruj^tion in Animal Pattern .—Concealment in the 
animals consists chiefly in the hiding of outline, solidity, and 
surface. Outline is largely concealed by “Disruptive Coloration/^ 
solidity by “ Counter Shndiug.’’ 

“Disruptive Coloration’' conceals outline in the following 
manner: when an animal eoveied wdth a number of large 
patches of <liffcrent tone and colour comes to i^est on a hack- 
groniul which harmonises with any one of the comiKnients, then 
its chnmcteristic outline will be broken, as showui in text-fig. 1. 


Text figure 1. 



iMhiuptei* Coloration* A, n imtU'in ot thiet (<>iii]»omiits >\liuli 

tbu mnigin. U, ,thr npiH'aiaiK'p nvhoii uganist u hncVgiouiul lunuio- 
uisiiig mtl) the spotted conipoueiit, C and 1) nlini been agaiuat a atiiped 
and a plane bacitgiouiid. 


The disniption is in the same plane ns the wings of the insect, 
and is dependent upon a pattern breaking out ovei a large portion 
of the maigtn. 

Disruption of sui'face consists in an armngement of pattern 
and colomtion, which causes some portion of the surla(*e to 
appeal* close to the eye, and others fur away. In this case the 
disruption is in a plane at right angles to the plane of the object. 
As has already been shown, this can be prcaiuced by the use of 
Bimultaneous Contrast and, thus brought about, may he termed 
Surface Disruption by Contrast. “Outline Disruption'’ and 
“ Surface Disruption by Contrast are often combined as shown 
in text-fig. 2 A (compare text-fig. 1), Text-fig. 2B illustrates 
an insect showing only Sui^ace Disruption. 

An examination of Bi itish Lepidoptera is now made in order 
to estimate to what extent this method is employed for purposes 
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of concealment. It may be said with confidence, that the wliola 
of the Geometers in lespect of tlie dot sal suifnce of then wings, of 
the Noctuas with legaid to the doisal sniface of their anterioi 
wings, and of the Rhopalocera in respect of tlie vential suiface of 
then posteiior wings, pi esent concealing pattern and coloiation 
Here, therefore, “Suiface Disioption by C’ontiast ” may be 
looked for. 

Text-fiifuie 2. 


A B CD 



A a patttrn similar to that hliown m Uvt 1 , hut with tht addition of Surface 
Disruption piodmed h\ li^ht and duk lines hctwein the components, 
m 0 tin surtaco is fuiklni dtsiupUd b} the icpusentitum ot 8olulit3 
B shows “Sulfate Disruption h^ (.^ontiast 'not nssouated with (Itsruptioi 
of outline Phis is laith lound Thjt/atira bafts is a jfood exainph 
D shows tin (onihinatioii ot Suitate Disiuption h) Contrast with Suifate 
DiHiiiption b} Sohditi LaiKt ottlli genoi illy apptai to be ot this nature 


Text flguie t*h 



5 6 7 


Bhowa 111 diagram 8 «veii types of pattern commonh found in Geometers and other 
Lepidoptera, ni which Surface Disruption by Contrant is toiiihnifd with 
Outline Dtsruptioii Maii> vaiiations occur of t3i»e no 6 , in some tases the 
bauds are wax) or aigaag, more especwlly iii the toie wings of Noctuida. 


An examination of the ^Geomehidte (Newman) shows that 
surface disruption occurs, associated with woll-maiked of 

outline disruption. These are illustrated diagiainmatically in 
text-fig. 3, and are seen to consist of well-defined bars of tone 
interrupting the margin and which aresepaiated from the rest of 
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the insect's win^ by distinct black or white lines (only black lines 
are shown in the diagrams). 

The distribution of these types is given in the Table on p. 257, 
where it can be seen that ‘^Surface Disruption by Contrast" occurs 
in the Geometers in (>9 out of 27(> insects. In the Noctuas the 
patterns occur ,‘14 times in ,‘111 insects, in the Cuspidates 11 in 311, 
and in the Khopuloceva 10 in (U). 

It follows that this method is often used for purposes of con¬ 
cealment amongst the Lepidoptera; jiumerous examples are also 
to he found in the patterns of V^oitelmites. 

Surface disruption can also he produce<l by the representation 
of solid objects on a tint Mirfaee: this, indeed, is the method 
cbieflv em})h\yed by the artist. This method is very often foniMl 
in the pattern of animals generally combined with ‘‘Outline 
Disruption " and “Surface Disruption by Contrast." Examp]<*s 


Text-fig lire 4. 



J'he JlawK-Moili {Vhcerocmnpa mrit). From ‘ TIi< Naniml History ot 

llritisli huttoiflies and Motlis’ by lidwanl Newman, F F.Z S. Set text 
below : inference is made only to tin* fore wing*<; the limtl win^w are more or 
less concealed by the fore wmjfs in the position ot rest. 


are shown in text-fig. 2, C and I); in C all three methods are 
combined, in D surfacje disruption by solidity with contrast. No 
better example of sneb combinations of methods can lie found 
than Ohtn'ommpa nerii illustrated in text-fig. 4; iu this insect 
the components of the pattern break out at the margin, are shaded 
to represent excrescences and depressions, and are separated froi^ 
eiich other by well-defined white and black lines. 

Opportunity is here taken to calT attention to the fact that 
many small details of pattern are of value in concealment; it 
w'ould seem dangerous therefore to conclude on negative evidence, 
that small difiei*©nc6S fifuch as often distinguish species can have 
no value in the struggle for existence. 
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18. New South-American Rhopalocora. By J. J, Joicby, 
F.L.S., F.Z.S., F.E.S., and G. Talbot, F.R.S. 

[Beceixed June 20,1917: Kead Noxcmlwr 20,1917.] 

(Plate I.♦) 


Ini>kx. 

SvRrBMATic: Bajre 

PapUui <•? loceit rhtnchipenttin, siibsp. n. ‘ioO 

J\tptlio tphidanma apahncensu^ Mtihsp. ii 2*>i) 

Pafulw /nfrniofitus lahaconas, **ubs|). ii. 2(i(> 

Peoilonfa zenolna numticola^ sithb}). u. 2tK) 

Catashrta pJnln'ne mmhnta^ Hiihap. ii. 290 

Vata^tirta film iamhoeush^ Hubsp. ii. 260 

Cataaticfa lathtfi^Hp. ii. 261 

Vatiiatietu jurtimana^ 8uUm[>. n. 261 

Vila eueidifoviuia^ sp. ii. 261 

Viia eueidiforwia ak radiata^ new aberiiition 262 

Poiifffraphn e^anea (.». & S , 9 **^63 

Mnirc n\ : 

T'i/(» (ueidtfovintM and "Euetdea eamdi^ 263 


The types of the fonos herein (lescribed are in the collection 
of Joicey. 


P A r 1 LI o N 11 ) a:. 


PaPILIO ERL40E6 CUIN(’HIPENHIS, anl)Sp. 11. 

^ like typical erlncen Gray. Underside with spots 

as in la(*y<l^h Hew. 

2 , Heseinhles lacycle^ hid with no post-discocellular sj>ofcs. 

This race connects erUwes erlaces with lacf/Jes through 
,r(tiiihia8 R. & .1. 

ifah. North Peru - Chinchi|>6 River, Sept., 17d d, h2 ?; 
Chai'ape, 4000 feet, 22 2; Tahaeonas, 0000 feet, 2cf cf . These 
places are on the east era ^lopes of the Andes. Collected by 
A. E., & F. Pratt. 


PaPILIO IPHIDAMAS AliABAOfiN 8 I 8 , hubsp. 11 . 

Nearast to the race calogyna Roths. & Jord,, from West Ecuador 
and Colombia. 

cf. Uppersido with reduced green patch on the fore wing. 
Jlhid wing witli three red spots, sejiamte. 

Uuderside of hu%d wir^ with the spots smaller and more 
widely separate; groun<l<*coloUr not so black and browner than ia 
mlogyna. 

2 similar to otH&ggm, $, but band of bind wing much wliiter 
and with an OEtra in cellule 6, similar to a specimen in the 
Tring Museum fjroiu Zanima, 8.W. Ecuador, which has the band 
of,the hind wihg half white. 

i!Sr«d. Kotih Pbrtt--Ayabaoa Mtns., 6 d 2 2$; River 
9000 feciti 1 4 « <]bllected by A. E., k F« Piatt. 

^ * * Far sec p. 270. 
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PaPILIO IIARMODIUS TABAOONAS, Subsp. n. 

Nenr* tlie i*Ape oremarles ITew., from Ecuador, 
c? like hamiorlius Doubl., Init. with a narrower white patch on 
the fore trhif/^ atrai^litor on its })i‘oximal edge. 

9 with no constant difierence. 

A cf io the Triiig Museum fi*om Zamora, S.W. Ecuador, 
oC(‘urring as an aberration willi ty)>ical ,reniades» 

'Fhe 9 pi'esonts a strong resemblance to the 9 erlacrs 

chi'nrhipensifi found in ibe same district. 

Hoh^ North Peru—River Tabaconas, 6000 feet, 12 cf cf, 1 9 
(types); Oharape, 4000 feet, 27 cf cf ; Aynbaca Mtns., 1 9 * 
Perjtema Falls, Upper Maranon, JOOO feet, 1 cf. Collected by 
A, E , it F. Pratt. 


P r E a 11 ) .E. 

JjEODONTA ZKNOHJA MOVITCOLA, Subsp. 11. 

rT . A larger race with deeper yellow markings. 

Vppeiside of fore fontf/ with tlie two post-discocellular spots 
faitlun* fi'om tlie cell, there being a wider space between the 
lower spot and the one in *1; the subtermiiial sjiot in 3 is 
larger. 

Tlndersido with a largercelhpntch, which extends hpsad beyond 
M*in 2; patch below \ein 2 slightly more extended bavsad. JJuid 
waff/ with no constant difference. 

Ijcngth of fore wing 30-34 mni.; in zenohia ze)iohia it averages 
20 imn. 

Ilfih, Urnhnasi,* S.E. Peru, 7000 feet, April t(^ May, 1910. 
n. it C. Watkins, 5 c? cT, 

CaTASTICTA rillLONE MMIJATA, suhs]). 11 . 

rf. ITpjierside very similar to philone Feld, from Colombia, 
}>ut basal markings less well-defined. 

Underside of fore whig with the three anttu'ior spots of the 
discal band smaller. IJiml wing witli the discal wfiite hand 
mnch narrower in the cell and below it; the yellow spots deeper 
in colour. 

This race is not well diflerentiated. 

//a^. Pern, 1 cf. 

"Jliis and tlie following foms of Catasticta were recoive<l from 
Monsieur E, Le Moult of Paris. 

OATASTirrA FUSA TAMBOENSIS, sulisp. n. 

(S . Upperside more brown iiinn black. Hind wing with the 
band narrowed in the cell and postdiscal sjiot^ minute. 

Underside of fore wing with celhspot larger; spots of post- 
(fiscal row lai’ger and neRi*er the margin, disbvlly concave, form¬ 
ing Junules. Hind mng with precostal area wdiite, disciil band 
widened costally; outer subterminal area more washed with 
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white; marginal spots yellow, large, aud triangular, their fipice.^ 
almost toucliirig the postdiseai bpots. 

IJal), iVru, i cJ. 

I'iiis form is probably the same as the speeinien rccor<le<l as 
Jfim li,*»Sch. by Weyiuor <k Maasen, Lefndnj>tcra, p. 7d (181)0), 
from Tambo Almirarile. .We do not know another rerojd of this 
species from Peru. 

OaPASTJCTA LATIlYl, sp. n. 

Allied to jJtihfift bold., from (Colombia. 

i?. Colour above ncaily as in manco Don))!, and pattern 
similar, but easily distinguislied by tbo brown margin of the 
hlikd wimj and <lilferent undersnle. Dillers fi'oin jdiiUii^ al>ove 
in colour, ft/tilaia being brown; the pattern is the same, hut the 
dark margin of the Jiind wing is broader. 

Underside of J'ore wut(j with reducel rell-streak: marginal 
s[)otH smaller hut more produced proxiinall}, forming streaks; 
tlie spots of tJie postdiscal scries are sihaHer. These markings, 
uhich are bioun in are heri* gi*e\-wliite. Hind inn^f 

witli imnkmgs \(*ry nmcJi as in phdalx^ but the yellow intra- 
neural distal stri'aks longei'. 

Length of fore wing 20 mm. 

Jinh. lioja, Ecuador, 1 cf. Also in the 'Fring Museum from 
the following placi's: Loja ; Zamoia, Ecw.uloi, .jOOU 4000 feel; 
Cuslii, liuauuco. Cent. IVru, 1820 m. 

C^\TA.STI(TA NIMliK’E PEUrVIANA, subsp. n. 

fj'. Distinguislied by the more rounded uings and paler 
markings. The discal spot in 4 on the forv irnnj is much 
smaller than the sjiot above it; s]>ots in 7 and 8 absent; post¬ 
discal spot in d sliiltetl inwards; no marginal dots. Ilim! (rhuj 
with the pale bund wiilened and its outer edge nearer the post 
drscal Spots; spot in 3 shifteti inwards; spots in 2 and 4 further 
Iron) tlie hand than the others. 

Underside of fort vnug with the hand, cell-spot, and lower tive 
postdiscal spots pule straw-colour. Illml wing with the (lisc<d 
baial reduced distally, the spot at base of 2 beang smaller, and 
witlened proximally; |H>stdisi*al and maiginal spots larger. Tlu* 
markings which are onmge-yellow in nonbice are bright yellow 
in jfeniviuHU, 

Hah, Peru, i d 


NVMrnALlD/E. 

A remai’kable new species of the Nymphaline genus Vila. 

VinA EUEinxFORMis, sp. n. (PI, I. figs. 1, la.) 

d . Uppemde black-brown. Fore wing with pole yellow mark¬ 
ings. A basal weilge-sliai^ed streak in lower part of cell; a 
Veilge-shaiied spot in end of cell, placed transversely, its pointe<l 
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end posteriorly; a laige, somewhat quadrate spot beyond end of 
cell divided by vein 5, the lower part in 4 larger than the upper, 
the inner edge slightly curved; a small spot above it in the angle 
of 6; an elongate oval spot below it at base of cellule 3. Hind 
wing paler in the costal area. A black patch of androconia in 
base of cellule 7, 9 mm. long. Bed basal streaks in la, 5, c, and 
in the cell. In a second specimen, from Bolivia, they are a little 
reduced, but in a third, from the Upper Amazon, the red streaks 
are greatly enlarged and more extended, the one in the cell filling 
its base and whole upper part, forked at the end and forming two 
short streaks in 4 and 5; there are also two additional short 
streaks in 2 and 3. 

Underside with paler ground-colour. Fore with markings 
tifi above, and a white dot at base of costa. The black pitch of 
androconia, common to all members of the genus, is longer than 
in other species and does not touch the median vein ; it is placeil 
obliquely in the submedian area, whereas in other species it is 
parallel to vein 2; the inner margin is shining giey ; a white 
Mil>terminal line from tornus to vein 2 and lepresented above 
this vein by a few scales. In the 8}>ecu*s with increased red on 
hind wing Hb()\o, the basal fore-wing stripe is only represented 
by a few scales. J/iod wing with brick-red stripes l)etvveen iho 
veiiivS; base of costa and precostal area brick-red, joined to a 
strij^e bordering vein 8 in 7; stripes in 1 c, 2-6, nail-headed 
distally, the one in 4 joined to a broader ctdl-stvipe, stripe in \a 
filling the cellule; a subtermiual sm-ies of white sp<»t8 l)etweon 
the veins. In the specimen with increased red on hind wing 
above, the stripes are bimder l)elow. 

AnteniUB black-brown, club and inner surface yellow-brown; 
palpi black, first and secoml segments white at sides; head, 
thorax, and abdomen black, collar with white dots; abdomen 
below dark brown, legs dark brown, coxa.‘ with white tufts. 

Jiength of fore wing 35 mm. 

llah, Jurua lliver, Brazil (type and paratype); Bolivia (1 <5 ). 
This latter locality is doubtful. 

We propose the name radiata for the aberration with increased 
red ray« on the hind wing above (Pi. I, fig. i a). 

This species agrees in structure with other species of the genus, 
possessing the chamcteristic inflated basal part of the costal vein 
of the fore wing, and also the curved lower discocellular touching 
the cell before vein 3. In pattern, its relationship with other 
species may perhaps be traced in the fore-wdng cell-streak, the 
white mark at base of costa on fore wing below, the white sub- 
terminal mark near tohius, the red subcostal stripe on hind wing 
below, and tbe series of white spots which may represent the 
subterminal line. The colour of the palpi and antennie also 
shows affinity with other species. 

The chief feature of this species lies in its remarkable mimetic 
resemblance to the Helioonine genus Emide$ as represented by 
E. eanidea 8tieh. and its form aidm Stich*, which in^bit the same 
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region. The form eanidea in mimicked l)y the specimen witli 
increased re<i rays on the liind wing a}x)ve. The hind-wing 
underside, with its rayed pattern and marginal row of white 
spots, shows the great.est resemblance. It also bears a strong 
likeness to Pericopis laimica Feld., a day-dying Hypsid moth, 
which occui‘8 from (Jolombia to Pei*n. Jn a lesser (legi*ee. the 
species also resembles two forms of the Nyni})halinG g(*mjs Eresia^ 
represented by the darker specimens of E, perilla Hew. and 
Cornelia Stgr, The diversity of co-existent niimetic forms, seen 
in the species of Kremi^ is analogous 1o the wide departure from 
the normal form now seen to occur in the genus Vila. 

The typical forms of Vilft possess a somewhat Ithomiine-like 
pattern, but more nearly resemble some white-banded forms of 
Eresia, the likeness being marked on the underside of tlu* liind 
wing. Ithomiines would probably serve as models for Pda on 
the wing, and in such a wdiite-banded association W'ould he 
included Aihlpha epione Hodt. Awoihov Adelphu^ cartpitta Hew., 
resembles Vila azeca 1). tVs 11. on the hind wing below, as also 
does Erenia rlio L. 

We have, tlierefore, a mimetic association of Vila eiiPuHformis 
wMth Eaeides, Evenki, and Pericopis^ and another association of 
Vila azeca with rtliomiine species ami the NNinph.dines Adelpha 
and Eresia. It would appear probable that the resemblance of 
Vila to Ithomiines and Adelpha would be most maiked when on 
the wing, whilst presumably the resemblance on tlu* hind wdug 
below between Vila azeca^ Eresia clxo, ami Adel)dxa coryneta 
would be sufticiently marked when at rest. 

No doubt the white-banded Jthoniiines, probably of the genus 
Ltacorhf/ris, have served as modids, as they are moie abundant 
than the Nymphalines. Adelpha is fairly common, and so are the 
white Ei'esia, but Vila is comparatively lare. 

The Female of Pulyokapiia cyanea G. k 8. 

(PI. 1. tig. 2.) 

The male of Pohjgrapha cyanea Godm. k Salv. is not rare in 
collections, but no description of the female seems to have I ►etui 
published. We describe it fi'om the only s][)ecimen which we 
lielieve to exist in collec.tions. This specimen, whicdi is much 
damaged, was taken by Mr. W. F. 11. Rosenberg's collector, 
Mr. G. Palmer, at Alpayacu, Rio Pastaza, E. Ecuador, 3000 feet, 
and was found drowned in a native “Chicha'* pot outside a 
house. The collection containing the specimen was acquired by 
the late Mr. Herbert Druce. 

Upi>er8ide with dark brown ground-colour. Fore vnng with 
yellow-brown oblique band from vein 4 to the inner margin near 
tornus; the band is much broader in cellules 2 and 3 and its 
inner edge is incurved in cellule 2 and in 1 5, the outer e<lge 
is evenly curved outwardly; a pale brownish streak at base of 
cellule 6, and beyond this the costal aim whitish bi'own, not 



264 


ON NEW ftOOTH-AMKRICAN RnOrALOC'EllA. 


extending to Uie bose nor dihtally beyond the streak in 6; a small 
triangular brown sj>ot in 5 in the distal area, llhxd wing with a 
yellow-biown costal edge and apical sutiusion ; a aeries of yellow- 
brown subterminal spots, well-detined proximally, but distally 
hutiused; outer maigin naiiowly edged with yellow-bio\Mj. 
Underside marked as in the d*, but the specimen being rubbed 
we cannot distinguish any difleionces in colour. 

Head and antennie missing. 1 hoiax and abdomen black-bro>\ n. 

Length of fore wing 41 mm. 

The completely difleicnt pattein presented by the female of 
this insect suggests some soit of mimetic resemblance. It pre¬ 
sents a great similarity to the pattein of many sj[)ecies of the 
Biassolid genus phanes, four species of which, with blown 
bauds on tlie foie wing, are recorded from Ecuador and Peru. 
Ml. W. J. Kay'e infoims us that Opsiphanes fly lound the houses 
at dusk, and tliis ohseiration, coupled witli the fact that the 
female Polygrapha was found in a water-pot near a house, points 
to the possibility of the tuo insects flying in company. 
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19. New South-Aniencan Aictihlae. By J. J. Joicey, 
F.L.S., F.Z.S., F.E.S., and G. Talbot, F.E.S. 

[Receded June 20,1917 Read November 20,1917 ] 

(Plate T.*) 


Index. 

8i STEMATic: Page 

IdalwiJiavithoraTt 8p. n. 265 

Neonertla metaphemcat sp n. 265 

Artfomohft mflrtpvncta^ np n. 266 

Auiomnlm ipttivena, ii 266 

AvtomoUg ochreogagtcr^ sp ii. 267 

Automohg ochrsomargmata, sp. ii 267 

Glaticogtola marontengtBt sp. n. 268 

^elege flavegcem, sp. n 268 

Opharug oehracea^ sp n. 269 

JnerUos purpureotmela^ sp. ii. 269 


The types of the speeies herein described are in the collection 
of Joicey. Oui thanks are due to Sir G. F. llanipson for kind 
help given. 

1. Idalus flavituorax, sp. n. (PI. I. fig. 4.) 

Nean^st Jiavoplaga Schaus. 

<S . Both sides of fore wing pale purplish brown ; veins white. 
A large pale-yellow distal costal patch, extending to below vein 4 
and filling end of cell, its outer edge parallel to margin and as 
long as its costal edge, limei mat gin with a yellow stripe on its 
outer half, the edge of the sttipe curved above the submedian. 
Ilmd wing pale yellowish white, costa and margins moie deeply 
tinted. 

Ifead, thorax, and abdomen ochreous-yellow, three end seg¬ 
ments of abdomen alxive black fringed with grey, below yellow 
excepting end-segment. Antenme white alxive, brown below. 
Balpi gre 3 d 8 h-wdiite. Legs white, coxaD of fore-legs yellow. 
Length of fore wing 15 mm. 

Bab, H. Brazil, Rio Grande do Sul. A single specimen. 

2. Nbonerita mbtaphcenica, sp. n. (PI. I. fig. 5.) 

Nearest to gahvaam J. <k T., Ann. <k Mag. N. H. ser. 8, vol. xviii. 
p.i54. III. xiv. fig. 3 (1916) (Peruvian Amazon). 

cj . Differs from yahiwsm in its smaller size, bixiader band on 
the fore wing^ and wing washed with crimson except over 
the apical aiw. Antennae, thorax, and abdomen above crimson, 
the thorax being much duller with a greyish admixture. Length 
of fore wing 0 mm. 

tiah, French Guiana, St. Jean du Maroni, 1 cf. 

• For explanation ot the Plate see p 270. 

Proc. Zool. Soc.—IOIT, No. XIX, 


19 



266 Mfigsns, j. J. JoicBV and g. talbot on 

3. Au^EOMOUS NIGEIPUNCTA, sp. n. (PI. I. fig. 6.) 

Near aanguima liampfs.*, but more strongly irrorated with 
yellow, the discal line strongly curved, and the three subapical 
spots phvccd in a curve. 

S . XJpperside of fgre tving crimson, strongly irromted with 
yellow. Costal edge greyish white for proximal two-thirds. 
Markings yellowish grey tinged with crimson. Three ill-defined 
basal spots edged with blat^kish outwardly, the upper one in the 
cell; a discal band of 8pot.s, its inner edge strongly curved and 
defined by blackish dots, "its outer edge irregular, though the 
upper part defined by blackish dots forms a curve to below 
vein 3; below this the band is much narrower and reaches the 
toriuis ; anteriorly it is limited by the subcostal and is composed 
of a double spot in the end of the cell, three outside the cell and 
live below it; three subapical spots forming a curve, and below 
the third two smaller an<l darker spots parallel to the margin; 
the termen marked by black dots at the ends of the veins. 
J/iiid wing with distal area sjilmon-pink, the discal and basal 
area being hyaline. 

Uiidereide of foi'e wing with basjvl area to vein 2 grey tinge<l 
with crimson, cos till edge grey, distaJ area crimson strongly tinged 
with yellow, markings of upperside faintly showing. Jlind wing 
paler than above. 

Antenna* grey-brown except bawd two-thirds of shaft, which is 
crimson above; palj)i crimson inside and grey-brown on outer 
side ; frons grey-brown; head and thorax crim.son irromted with 
yellow ; abdomen above salmon-pink, basal two segments and 
anal tuft grey-white; thorax and abdomen below grey-white; 
legs greV'White marked with crimson, anterior coxw crimson on 
inside, length of fore wing 16 mm. 

Hah, French Guiana, St, Laurent, Maroni River, July-Bept, 
1916, 2 c? c^. 

Whilst Sir George Hampson regards this iis an ArcBoinolw^ it 
may be useful to point out that it differs from his original 
diagnosis of that genus. The fore wing has vein 10 originating 
l>efore 7, and the bind wing has 3 and 5 on a short stalk, and 6 
and 7 fi’om the cell. The fore wing Ir.is a patch of andix)conm 
below the cell in the median area. The hind wing has the costa 
lol)ed, and bears a small patch of audroconia on the upperside 
above the cell; on the undemide of the inner margin is a fold 
containing a br’ush of androconial halm which are club-shaped. 
The antenna) are serrate and fasciculate. 

4. Automous ionivbna, sp, n. (PI. I, fig. 7.) 

Near dUisrima Walk, from S. Brazil, but larger and with a 
differently shaped apical patch. 

Upperside of /ore wirig fuscous-hrown irrorated with 

* JrefomoNs ieingvdim Hawpaon, A. M. N. It. acr. 7, vel. xv« p. 442 (1905) 

Ca>0)uie). 
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blackish, darker on the inner margin, basal area paler; apical 
patch pale yellow, extending to vein 3, outwardly defined by pale 
orange, which also colours the veins traversing it; the paii; filling 
cellule 4 is half the length of the areas in 3 and 5 ; a discal zigzag 
crimson line from the costa at vein 6 to the middle of inner 
margin, outwardly curved to vein 3, then directed basad to sub- 
median, thence distad to margin on the black area, being here 
much thickened and enclosing a yellow spot; anteriorly the teeth 
formed in cellules 3-5 are filled in with pale orange; some 
reddish suffusion at the base; a short crimson basal streak below 
cell ; costa pale orange ; veins cnuison. Hind wing dark brov^n, 
also fringes; apex produced and a short anal lobe. 

Underside of fore wing dark brown, apical patch as above; 
basal two-thirds of cell and a stripe below it pale yellow. Hind 
wing with a pale-yellow subbasal sjx)t below costa. 

Antennje brown, white anteriorly; palju with first segment 
white, the rest grey on outside, black on inside ; frons grey-white; 
bead pale orange; thorax yellowish white marke<i with orange, 
tvso black dots at laise; abdomen crimson above, white below; 
pectus white; legs white, fore-legs marked with pale orange. 
Length of fore uing 18 mm. 

Hah, North Peru, Ciiarape Iliver, Tabaconas, 4000 feet: A. E. 
Pratt, 1912. 1 ? . 

5. Al’IOMOLlS oruIlKOOASTEU, sp. n. (PI. I. fig. 8.) 

^ , I^pj^crside silky-white; underside similar with the veins 
browuisli. 

Head, tegula', patagia, and base of abdomen silky-^v]ute; 
anteunoe with shaft white above, brown below\ serrate and fasci¬ 
culate; frons with a tinge of o<*hreous; an ocdireous line at side 
of eye; abdomen pale oebreous; legs grey-white; palpi white, 
ochreous on inside. 

Hind wing with 3 and 5 stalked, 6 and 7 stalked, 8 from 
middle of cell. 

ijength of fore wung 17 mm. 

Hah. Hapucay, Paraguay, July 1902, 1 $, 

Similar to adhescem lloths., but differs in neuration of hind 
wing. 


6. AuTOMOIiIS OCHREOMARQIKATA, Sp. 11. (PI. I. fig. 9.) 

Nearest sicilia Driice, from Mexico and Panama. 

(f. Upperside .—Fore wing orange-yellow, the apex thinly 
scaled with black. A narrow terminal buff margin widening 
posterioily. Hmd wing paler yellow than fore wing, darker 
along outer and inner matins. 

Underside as above .—Fore wing with apex and costal edge 
narrowly black to within a quai’ter from base. Hind wing 
deeper yellow on costal area. 


19* 
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Head and thomx omnge-yellow; frons metallic blue, anteriorly 
ocbreous; vertex with a metallic-blue spot; palpi black, ochreous 
on the outside; antennte black, sermte and fasciculate; legs 
ochreous striped with black; abdomen black above, first and 
second segments orange-yellow, segments 4-6 with a metallic-blue 
dorsal spot, a lateral and siiblateral series of metallic-blue spots 
reaching terminal segment, ventral surface ochreous with narrow 
black bauds. Length of fore wing 16 mm. 

Hah, French Guiana, St. Jean du Maroni, 1 6 . 

7. Olaucostola maroniensis, sp, n. (PI. I. fig. 10.) 

cj. Upperside. —Fore wing blackish brown, greyish between 
the veins; two large irregularly-rounded white spots, one sub- 
basal, the other aubapical; inner margin at the base narrowly 
orange. Hind wing pale orange with black outer margin, which 
is widest at angle of tlie wing and narrows posteriorly. 

Undei'side.— Fore wing with basal area white and fovea bearing 
a tuft of white hair. Hind wing as above. 

Head orange, a black spot on vertex, frons black; palpi black, 
paler on outside; antennie black, serrate and fasciculate ; tegulte 
orange with mesial black spot; thorax grey-black; abdon)en 
orange, paler below, segments 5 and 6 black dorsally and later¬ 
ally, a lateral row of black spots; legs gi’ey-black and ochreous. 
Length of fore wing 13 mm. 

Hah. French Guiana, St. Jean dn Maroni, 1 c? • 

Differs from typical Glaucostda in autenme being sen’ate and 
fiisciculate, and in fore wing having vein 3 from before angle of 
cell. linear metaxantha Bchs. 

8. Melese flavescens, sp. n. (PI, J. fig, 11.) 

This distinct species belongs to Sect. ii. of Hampson’s diagnosis, 
and the antennae are serrate and fasciculate. 

cf. Upperside of fore wing fuscous-brown irroi^ited with 
yellow. A yellow dot at the base, a yellow spot below the cell on 
the submedian, another beyond it touching submedian and vein 2, 
one at the base of cellule 2, a rounded yellow spot beyond the 
cell in Hind mng hyaline, cosbil and inner margins pale 
yellow, veins yellowish, fringes yellowish white. 

Underside of fore wing paler than above, grey-white in the 
basal area. 

Antennaa brown; palpi and lower part of frons pale orange^ 
yellow, upper part of irons fuscous, vertex yellow; tegulie fuscous, 
rest of thorax yellow mixed with fuscous; abdomen yellowish 
bi^own, fringed at base with yellowish-white hair; pectus and 
fore-coxfie pale orange^yellow, femora and tibhe fuscous, tarsi 
giey-\;^hit6. Length of fore wing 17 mm. 

HaL Argentine, September, 1 cf. 
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9. OpIIARUS OCJiRACKA, sp. II. (PI. J. fig. J2.) 

Tills distinct species 1ms no near ally- 

J. Fore 'ioimj ])Mle oclneons-brown with white markings, A 
small patch at the base with two black dots; a median hand, its 
upper part dir(*cted distad, its low^er pait below cell narrower and 
<lirect<‘d basad to inner margin ; a broaden discal band broken at 
cellule 2, its upper part foiined of an oblong patch at right angles 
to costa, its lower part below vein 2 narrower and jiarallel wu’tb 
median band ; a nairow postdiscal band of spots, its upper part 
to \ein 4 at right angl(‘s to costa and composed of four spots 
joined together, the fourth much smaller, its lower part curved 
basad to inner margin and com])ose<l of four separate sjiots 
smaller than the upper first three; a subterminal series of 
irregular sjuds, the first in 7 the second in 0, and nearer the 
margin, the third and fourfb joined in 4 and 5,and below the 
tiist, the fifth in the sixth and seventh joined in 2 and 1, the 
last being curved and clo.se to tornus. Ifind irivg semi-hyaline 
with a ]>ale ochreous subterminal band, narrowing })Osteriorly and 
not reaching inner margin. 

Antenna* rufous, basal segment white witli a black dot; palpi 
pah* ochreous, black at sides; fions jmle oebteous, anteriorly with 
a black .spot; veit(*v white with a black spot; teguhe white, hear¬ 
ing two black Spots; pntagia white with black spots and fringed 
with ochreous brown ; abdomen jiale oratige above, grey-white 
heIow% with a dorsal and lateral series of black spots; pectus 
grey-white; legs oclireous-lirown, fore-coxw hearing a black spot 
on inside, liength of fore wing 25 27 mm. 

//ah. North Peiu, (.Imrape liiver, 1'ahueonas, 4000 feet: A. E. 
Pratt, 1912. 2 2 ^ . 

10. Nkrttos ruRprHEOTTNfTA, sp. n. (PI. T. fig. 15.) 

This distinct species belongs to Sect. iii. of Ifampson^s diagnosis, 
and the nntenrue are serrate and fasciculate. 

rf . lipperside of fore iriny pale purple, with a darker brownish 
basal area; a crimson dot at extreme * base, another at base of 
cell, another, encircled by black, in upper basal } art of cell; a 
black line strongly curved outwards, fi’om origin of vein 2 to 
inner margin ami boixlering a rounded criin.son inner spot; 
beyond it a second ourve<l blackish line below vein 2 ; some 
blaekisb scaling in outer part of cell; a crimson bn.sal streak on 
inner margin; a broad postdiscal .semibyaline band of pale 
amber-yellow, its inner edge straigJit and oblique, margined with 
crimson, the disfexl edge curved inward, also margined with 
crimson, cutting off’ a rounded apical patch; veins traversing 
apical patch crimson n^* margin and blackish behind; costal 
edge crimson except on the band; fringe of outer margin pale 
yelibw. Hind iving pale orange-yellows costa pinkish. 

Underside of fore wing similar to upperside, basal area darker, 
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paler in the median sp^ce; crimson edging to the band better 
defined; apical area darker, more inv^ed by crimson. Hhul 
wing with costa pale crimson. 

Antennse reddish brown, crimson in basal part; palpi crimson, 
second segment marked with brown, first segment white in outer 
and basal part \ head and thorax crimson and with a blackish- 
brown patch; abdomen orange-yellow above with a white basal 
dorsal spot; pectus and abdomen below white; legs white, fore- 
and mid-tibife and tarsi pale yellow. Length of fore wing 
13 mm. 

Uah, French Guiana, St. Jean du Maroni, 1 cJ. 
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20, New Butterflies from Afrioa and tlie Ea^t By J. J. 
JoicEV, F.L.S,, F.Z,S., F.E.S., and (i. Talbot, 

F.E.S. 

[June 20, 1017 Bead 20, 1017 ] 


Jndjjx. 

SYMEM4Tir; Ba{?e 

J*apilio iffi/nH hatnahig, Mihsp. ii, 271 

(^haraxes maiafei, sp n 271 

C/inf'a ri h smara/fdahs ort^utalis, t»liLsp. ii. 272 

J*apili<j poljfdoru^ sul)Kp ii. oi abeii n. 272 


The ty{>es of tlie forms hci eiii desctihed arc in tlitM^olIedion 
of Joice}. 

PAriLlO ILLYRIS IIAMAIOS, <^ul)^p. n. 

r?. rpperside willi bioader hands. Fore wutg wilh land 
strai<;hter on its outer edge. Hind wing with a bar at tlie end 
of cell, almost cutting off a ocdl spot. 

Underside with iednce<l led on the hind wing; the red line 
fringing the l>lack spot in 7 is \ery narrow^ ami the black '-jot is 
reduced to a stmight bar; w’hite spot beyond ctdi enlarged and 
entering tlie cell. 

H(dK (lei man Eiist Africa (Biitish occupation), ex coll. 
Sutfert, 1 6 * 

Oharaxes maudei, sp. n. 

Allied to xiphares Cram, and ciiharon Feld., and perhaps 
linking these two spwies together. 

2 . The ui>j)erside resembles cithceron and the undeiside more 
like jciphares. Much laiger than any females we ha\e seen of 
these tw'o sjaM*ies. 

X^pperside of fore toing with a broad white discal band, broken 
where 1 c, 2, and cross it, the s|X)t in .‘I laiger tlian the others, 
in 1 c smaller than the sjjot below it; 3 subapical spots us in 
ciOiceron^ followed by 6 spots in 5, 4, 3, 2, 1 c and 1 6, forming a 
subterminal series of fuhous spots, the two upper ones being 
white proximalJy, the two lower ones placed close to tho lower 
median white patches. Hind winy with a broad white discal 
band formed as in dthceroiiy its distal edge wntli diffuse puiphsh 
scaling; a postdiscal series of 5 fulvous s|>ots in cellules 2-6, 
the anterior one touching the discal band; a subterniinal series 
of small violet spots; marginal lunules thicker than in the two 
.allied species, the anterior 3 fulvous, the posterior 3 <lull green. 

Underside with greener ground-colour than in the allied 
species. Fore wing with discal band continuous, its pi-oximal 
edge indented so that the black line is strongly curved in the 
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lower median space, and in 2 and 3 black posfc*disoocellular line 
much thicker than in the allied species; subterminal fulvous 
spots much brighter than in citharon^ some faint whitish scaling 
distally of the upper 5 spots, which is seen completely developed 
in xip}im'e8\ black subterrainal spots in 2 ami below it as in 
clihm'on^ and not so large as in xiphares^ Hind wing with discal 
white scaling f»‘oin costa to vein 4 more developed tlmn in 
ciihwron^ but much less so than in xipJmres ; other markings as 
in cithtvron. 

Length of fore wing 57 mm. 

Hah, German Kjist Afi'ica (British occupation),—Lindi, 1 J, 
ex coll. Suffert. 

ClIARAXES SMARAGDALIS ORIENTALIS, Subsp. n. 

cf. Differs from tlie type-form in r(»du(*(Hl blue on both wings. 
The patch below vein 2 on the fore wing is reduced distally and 
is indistinctly divided by a curved line l>etween vein 2 and the 
submedian, a line which sometimes appears in the typical form. 
The blue baud of the hind wing does not extend basad beyoml 
the point of origin of veins 3 and 4; it is also reduced distally 
and the spot in 6 is only about two-thirds the typical size; the 
subinarginal spots have only the fainijpst trace of a white dot. 

Underside more yellowish, the yellow snbterminal lunules 
thicker and without any white scaling. 

Hah, East Africa—Kericho, July 1903 {Jackmn\ IS, In 
Tring Museum 1 S from iltiu, Nandi, 12.2.98 {Dr, Anaorge), 

Papilio polydorus ulawaensis, subsp. or aberr. n. 

Nefir the race polydoemon Math. The huvd \oivg with discal 
patches obsolete*above and much reduced below, 

Hab, Ulawa Isluml, North Solomons, 1 ? , ex coll. Gime-Smith. 
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21. A GMiandroniorj))! of Pai>Uh) hjoo]>liroh Hhi). By 
J. J. JoKMCY, F.LS., F.Z.S., F.E.S., and G. Talbot, 
F.E.S. 

flJecenod .Iniu 20, 1917: Head No\(‘m)»(‘i 20, BdlT J 
(Plate 


This voinarka]>lp specijn(*n is a well-marked example of gynan- 
dromoi'pliism, the li^lii hind win^^ a])()\e l)eiiig noimal. It 
helon^^s to tln^ race j^Jianhi^ Koths. k Joid. 

Both foie w’ln^^s nre asMnmeliical and eacli show’s a lar^e spot 
in the end of the (*(*11. Tdie rit/lff fan trimj lias the hand inter- 
riiptid lH‘twe(*n the snhniedian fold and a ein d, two small spots 
being left helow \ein 2; the oiitei ]).at of the spot in cellule d 
remains and the iiiiuM poitioii of it is nehnlons, tlie spot in 4 is 
indented distall>.the spot in 5 is only represented l)y a streak 
above vein 5, the sjiot in (> is reduced distally, also the sjiot in 7. 
The hft fare irnty shows some traces of tin* hand in tlie median 
aiea, and on tlie innei maigin tin* spot in 4 is reduced as on the 
other wing, the s[)ot in T) is slightly reduced anteiiorly, tliat in (> 
is rej)r(‘sented by a curv^ed proximal line and a distal dot, the one 
in 7 reduced to a pioximal dot. The riyld hind iriny is normal 
except foi some orange scaling at the lower angle of the yellow 
band. Th(‘ hfl hind wing has the band invaded bysti’eaksof 
brown giound-colour, and notably a broad stiijie tilling the lower 
jiart of the cell fiom the base to the end ; there is some orange* 
scaling at the lower angle of the band. The distal area is 
damaged, but there is Mime green sealing in cellultvs 3-5 ; tin* 
apical sj)ot is much lai*g(‘r than on the other wing. 

'Fhe uinlerside <d' the right fore icing is normal. The left fore 
wing is daikened over the inner and median area and lower half 
of the cell. The right hind wing has the red discal sjiots larger 
than usual. The left hind wing is nioie strongly darkened than 
above, leaving a yellow sti’cak in the cell, in 7, and in t), with 
other minor traces of the batni. 'J’he red spots are a little larger 
than on the otlu*r wing, es])ecially the apical spot. 

The abdomen bears some scjittered dark-biown spots. 

This specimen was obtained by Mi*. A, E. Piatt at the 
llentema Falls on the Upper Amazon, North Peru. 


* Foi f*>rlanation of tlip Plate m p. 270. 
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22. Throe Aherrations of Lepidoptera. By J. J. JoiCEY, 
F.L.S., F.Z.a., F.E.S., and G. Talbot, F.E.S. 

[ReceiM‘d June 20,1917; Read Noveiuber 20,1917.] 

The specimens described hei*ein are in the collection of Joicey. 

A Melanie Aberration of Cata(3RAMMA cynosura llew. 

(PI. 1. fig. 2.) 

TTpperside o{ fore irinf/ with distal r(*d band much obscnied by 
dark scaling and showing faintly ; apical spot absent. Jlind vnnrj 
with red basal patch reduced and limited by vein i\. 

Vnderside of icing, with blue subterminal line thickened 
ami forming a series of 6 proximally pointed spots; subapical 
yellow streak represented by a thin and shorter line. Yellow 
discal band narrower and reduced proximally. JJind o'ivfj much 
blackem‘d ; yellow costal patch reduced, yellow band emcircling 
the di^c only represented by a short streak before vein 2, discal 
transverse sti'cak absent, distal series of blue spots neaier the cell 
and smaller. 

The specimen bears tlie locality “ Peru.’' 

PniLosAMiA CYNTHIA Drury. 

Aberration, 

This remarkablo aberration is a 9 specimen bred in 'rrinidad, 
H. W. 1., and received from there by Mr. Ernest Swiidioe. 

The ground-colour of the wings is much darker and in the 
distal area is nearly black, excepting the giey marginal border. 
Th(‘ white bands are very broad. On the fore wing the {>ost- 
discal band is unite<l with the Iwisal bands at vein 4 and the 
submedian, the space between these being white; the <listal 
widening of the lower basal band leaves only a small patch of 
ground-colour on the inner margin ; similarly the widening 
of the upi)er basal band and the proximal widening of the post- 
discal band reduces the disc^al hinule to a small ovate spot which 
is obsolete on the left wing. 

The bands of the hhid wing are united anteriorly so that the 
space between costa and origin of vein 5 is wliite; the di.scal 
lunule is very small on the left wu'ng and minute on the right 
wing. The distal normally pink scaling on Iwth wrings is replaced 
by gi'ey. 

Abdomen wliolly w hite; head and tegulje w^hite. 

Papiuo keopuilus parianus R. & J, 

JHdiromatic Aberration, 

This is an example of erythrism in a c7 specimen w hich has 
the patches on the foi*e w ing st\1mon-pink instead of green ; the 
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anterior spot is tmnslnceut, and tlie scales on the underside in 
the area of this spot are also pink. The scales have suffered no 
displacement; those forming the anterior spot are longer and 
narrower than the more ovate ones of the lower patches, and are 
mostly tridentate, like thaseof the underside, this being normal. 

Hah, Las Quiguas, Esteban Valley, N. Vene/Aiela, Nov.-March. 


EXPLANATION OP PLATES 1. k II. 

Plats I. 

Fijf. 1. Vila eueidiformia. 

Iff. „ „ f.radiata. 

2. Volffgrapha cganea (». kH. ^ • 

3. Catffffrfimma rgnoavra Jlew. AlxTrtttioii. 

4 . IdufusJhivif/iovajr. 

6. Neonerita melapkftnica. 

6 . Ara^otnolis mgrtpunHa, 

7. Antomolis tgn i . 

8 . „ ochreogaster. 

9. „ ochreomargmafit. 

10 . Olaurostola maroniensts. 

11. 3 /elese fia veseens. 

12. O^tharus ocliracea. 

13 . Jseritos purpufeotincta, 

Pla.tr II. 

Figr. 1. 0,> uaiulroniorph of/*«/>////>1 11 ) 11 . UpjierMKlo, 
li. M M „ I'lidmiik*. 
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23. Ant-like Spiders from Mal.nya, oolleeced by ibe 
Annandale-Kobinsou Expedition, 1901-2. By II. 1). 
Bai>c()(’k, M.A.* 

[Hm ivoil .Inly 7. 1917 : Kend October 23, 1917.] 

(Text iigiires 1-12,) 




Invbx. 


SVHTKMATir. 



INiiro 

New 

UiHueH : *— 


Uescnptions of Ppocies previously 


M i/rmarat'hiio cornu fa 

291 

deMi ribed: -- 



turriformitt 

29C 

Sfrigoyfns athostrintm K. Sun. 

280 

If 

cun eat a 

3(KJ 

Amgcifta fort icej}H O. 1*. Caiiii). 

2H3 


ramona 

303 

Kpidhtt lougipalpis Thor. 

285 

11 

alhU'rurala 


Mifriuurachue maxiUoia L. 


11 

faterufiH 

:U() 

Koch 

287 

11 

hmratenxi$ 

312 

Agoriut gravilipes Thor. 

318 

11 

ged(mgcu$is 

. 315 


The 

Spiders here 

described 

were collected by Dr. Nelson 


Aimandaie and Mr. 11. C, Robinson in the Malay States in the 
years 19(11 2, and are now under the charge of the British 
Museum, South Kensington. 

'J'iie specimens examined were :— 

Tiiomisid.e. 


Stnijoplm . 1 

Aunjciipa . 1 

KpidiiiH . 1 


SAi;iTfTD,«. 


lfrmar<ichHe . 55 

Agorim . 1 


Many of these were acxioiiifwinied l)y ants which liave been 
numbered for refei*en<*e, >)ut which have not been identided. 

Tlie species of Thoinisidse and of Ayorhs are known. Of 
M with the exception of M, ma,rillosa, of which there 
ai*e 13 spechnena, all seem to i)e new species. Material in the 
British Museum available for comparison is, however, scanty, and 
the descriptions and especially the figures dealing with known 
species are so scattered and often iuadecpiate, that certiiiiity <5n 
this point is at present impossible. ‘ 

Myrinarcuihne niaxillosa female vras very common, and it is 
curious that no male was found. In general shajie M, bmratensk 
is veiy much like it, but it diifei^ in teeth and tibial spines from 
all pluvious, descriptions of the male of that species. It may 
ultimately prove to l»e a variety. 

* t^ominuuictttvd l»y the Sbcbkiaby. 
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M, iurriformia is a very distinct species of the Plataleoides 
group. 

M, cornnta is distinguished from all other species here 
described by the excess of length of the second over the first 
Joint of the pedicel. 

The distinction between M. alhiofnvrata snd M, lateralis is not 
very satisfactory, and one specimen occurs which suggests that 
these are only varieties of a single species. 

The males Jf. ramosa and J/. gedongensis are well marked, 
but there is no information to suggest to which (if any) of the 
females tliey belong. * 

The chief diagnostic differences between the various species of 
Mgrmarachm are given in the key preceding the descriptions. 
The group is a difficult one. In general sha 2 )e the prosoma falls 
into three classes, viz., somewhat squat with a narrow and shallow 
thoracic groove and thorax falling rapidly behind it {maxillosay 
hiseratensis)^ caput towering high above thorax {turnformi8\ 
and caput and thorax se|)aiated by a wide groove of moderate 
depth with caput not much higher than thorax fall the rest). 
Tlie 2 )rasoma is further characterized by the presence or absence 
of a wedge of white colour below the thoracic groove, but this is 
liable to be almost obliterated. 

Constriction of the opisthosoma or the absence of it seems a 
constant clmracter, though its depth and the extent of light 
coloinition alK)ut it are variable. The slia{)e of the unguis and 
armatur(? of the falces in the male are always characteristic. 

The shape of the sternum, though in cases appearing very 
• definite, is certaiidy variable to a considenible extent and except 
in extreme cases is a doubtful gtiide. The epigyne appears to 
differ in the figures, but it is prolmbly more due to differences in 
condition than specific differences. The male organs all consist 
of a fine coiled spine of about \\ turns with slight, if any, 
specific differences; but distinction may be based on the relative 
lengths and shapes of the last three pal 2 )al joints and the terminal 
process of the tibia, none of which, however, is particularly 
striking. 

In both sexes the number of spines below the y)atella and tibia 
afford marked distinctions and are probably as g(K>d a first guide 
as anything. They are, however, liable to be rubbed off and ai^ 
not absolutely constant. 

In every case the practice adopted 1ms been to start with a 
detailed description. This has been followed in the case of 
Myrmaroichne by a short description or diagnosis. Finally a note 
is given stating the place where and circumstapces under which 
specimens were taken, any particulars concerning them and any 
measurements made. In the case of these last it must be 
remembered that the sp^imens, having been in spirit for years, 
were very brittle and difficult to measure with accuracy, and that 
the figures given must only therefore be taken as approximate. 
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In the folloM'ing descriptions I have used Lankester’s terms 
“proHoma’^ and opisthosorna ” for the main divisions of the 
])ody, while retaining “ csiput” and “thorax,” employed by Cam- 
bi'idge, as convenient ternis for the two parts of the former. 

The “ thoiucic groox e ” is the depression between caput and 
thorax. “Cephalic wedge” the wedge of white hairs or colour 
at the side of the prosoinii leaching downwards from the groove. 
“ Width ” or “height” means greatest widtli or height. 

The eyes are referred to as ], 2, 3, 4 in the order—central of 
front row, lateral of ditto, central of back row, lateral of ditto; the 
small eye of the Salticidie being considered as 3 in this series. 

The intervals between the eyes are expressed as 1.1, 1.2, <fec. 
When the shape of a (]uadrilateral of eyes is numtioned it is con¬ 
sidered as the quadrilateml circumscribing the eyes in question. 
The lett€‘rs f, b, o, u referring to an eye indicate that it is 
directed forward, backward, outward, upward. 

The basal einl of the groove of tlie falx is tlie end nearest the 
root of the unguis. 

The joints of the legs are refeired to as c, tr, f, p, ti, m, and 
ta, with a subscript letter to denote the pai ti(*iilar leg where 
necessary; thus tr^ means “ trochanter of third leg.” jj, j.^ 
refer to joints of jieilicid. 

In describing thci prosoma the order adopted has invariably 
been : («) as seen from above, (/>) from the side, (r) from in front. 
In the case of the falces and opisthosoma it has Wen (r/) irom 
above, (/;) from the side, (r) from below’, though in none of these 
has it alwMys been thought necessary to describe fiom all these 
positions. 

The upper margin of the groove in the falces is always that 
furthest from the maxilla^ even though this in the case of 
Am?/cifra and some female Salticids may more correctly be 
described ns “ outer.” 

to Myrmamcline mentioned in this paper. 


1. a. Second joint of pedicel much jrreaterthan tirst. Opistho- 

soma coii.stnct«Hl. ... ... ... comuia, 

h. Second joint of jH*direl equal to or more often much Icrs 

than first. 2 

2. «r. Opisthosoma not constricted. 3 

b. Opisthosoma constricted . 6 

3. a. Pedicel short. . .... 4 

h. Pwiicel long . ttirriformis, 

4. o. Sjdiieb on 1st tibia 6 to 7 pairs. maxillom V . 

h. Spines on 1st tibia 6 pairs. bigeratmsis <f. 

5. a. Ist patella no spines, 1st tibia 4 patrs. albicrurata ^. 

h, 1st patella 1 spine . . 3 

c. 1st patella 1 pair of spines, Ist tibia 6 to 7 pairs . . 7 

«. Ist tibia 4 spin© pairs. ramosa . 

I, 1st tibia 5 to 6 pairs . lateraUs ?. 

7. White aedge on side of prosoma. cvneata $. 

• h. No white atnlgc. ... gedmjftnsU $. 
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ThOMISIBwE. 

Strtgoplus E. Simon, 1885. 

5 , Strigoplus ALB 08 TRIATU 8 E. Sim. (Text-fig. 1.) 

S. albostriatm E. Sim. Bull. Sop. Zool. de France, 1885, p. 144. 

Peltorhyiioliua roatratasThoveW^ K. Sv. Vet.-Akad. Hand!, xxiv. 
p. 2 (1891). 

Prosoma. — {a) Clypeiia nearly straight or very slightly recurved, 
with fringe of stiff red liaii^s projecting forward slightly; notch 
on sides behind clypeus then swells out to | and then inwards, 
ending in a truncation slightly narrower than width of clypeus. 
I'horax and caput cannot be sejwirated except by colour. Clypeus 
and a triangle from outside eyes 4 to centre of cephalothoiax is 

Text-figure 1. 



8trigoplu» alhoitrtatui K. 8nn , ?. 




a. Profioma from abo^e. h. Do. piofile. o. Do. from ui front, d, Htenmm Ac. 
a. OpiBtbosoma fiom above, f. Do. from IhjIoh, 


light yellow (ctiput), remainder darker yellow-brown (thoi’ax). 
Caput has a still lighter fine line proceeding forward fiom apex 
of triangle and stopping just beyond line of 3.3 at a transverse 
line of stifiT hairs similar to those on clypeus. This line is 
slightly expanded into a dot immediately after its start. A 
similar liglit line crosses this at right angles between 4.4, the 
two lines together forming a faint but distinct cross. Eyes 2 and 
4 are on tubercles with a distinct blue tinge which is striking, 
lane centre to eye 4 is marked by two light dots similar to that 
on central line, and these dots form approximately the line of 
demaination between the light and dark portions (caput and 
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thorax) of prosoiua. There are also less distinct dots or streaks 
radiating from centre and inaiking other thoracic divisions. 
Dark portion is bordered by a thin white marking at hind 
cornel’s, and there' is a very thin dai'kening i\t outer edge. 
Cephalothorax is piactically free from hairs except the bristle 
fringes and a vei y slight thin pubescence at edges. 

(/>) ClyjKHls slopes very gradually backwards and upwards with 
convex s(‘ction,and on this view is equal in huigth to eye-cliff, 
its rise Iwung v’ory slight. Portion of face containing eyes 2 now 
rises vertically or I’atlier slightly overhanging, and from hero to 
centfe of ce]>halotliorax (which is well beliind eyes 4) top is flat 
with slight rise; thence 4rr slo 2 )e to rear. White marking is 
prominent at rear eml and can lu* traced round to front as a lino 
white ]in(‘. Eyes 2 and 4 are also prominent on side view. 

(c) Clypeus slightly procarved ami about = eye 1 ; top convex, 
sides straight. 

(yVpbalotliorax lias som<‘wbat the appearance of a death’s head. 

hhfes, —1st row <listinctly procurved. 

1.1 ii(‘arly =2 X 1.2, on sliglit tubercles of bluish tinge, 
o. u. f. 

2 = 2 X 1, largest of the 4, on blue tubercle connected by \iilley 
with tuboich* of 4, the whole markedly }>lue, o. u, f. 

;-ls= j X I, smallest of all, n. 

4 very slightly <2, hhio most marked and tidiercle most pro¬ 
minent, o. h. u. 

2.3 very slightly <1.1; 3.3 = 4,4 approximately. 

Total length of 2nd row greater than 1st. Trapezium 1 .3.3.1 
is narrower behind tlian before and approximately as wide as 
long. 

FaJct*s nearly horizontal, projecting forward and very pro¬ 
minent from alcove, broad at base and rounded, I'apidly reducing 
to apex and curving slightly apart on innei- side so that there is 
a distinct space hetween. Short tooth-likt* spines from about 
3 to .apeA, one on top near Commencement being distinctly 
stronger than tlie rest. Low’er side free from hail's. Groove 
indistinct and tcnithless. Outer margin has a tliin scopula of 
moderate hairs. 

Marilhf. Long, nearly =falce.s, broadest at base, slightly con¬ 
cave without and wdthin round labium and tixpering to a blunt 
point, great.est slope being on outer edge. Short spines all over 
lower side. Serrula on outer edge after concavity. Scopula 
strongest at angle but also alight on inner side. 

hcS>lum shaped like a Florence flask, length = maxilla = 
3 breadth; blunt-pointed. 

Palpu —One missing, other broken after patella. Light- 
coloured. stout, cylindrical. 

—Mostly detached and damaged. 

1 St. One missing, other broken after femur. Light especially 
on top of f, which is mai'ked with somewhat indistinct 
longitudinal series of white spots. 

Paoc. ZooL. Soo.—1917, No. XX. 
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2nd. Two detached legs are probably 2nd. Tliese have;— 

f dark with distinct large white spot at centre and one at 
apical end on each side, and a fainter one at basal end 
on one (? both) sides, p dark. 
tisafasB p, a little lighter and with white annulation about 
’ centre; basal J darker and <apical. 
m<ti, dark at base, then a white spot followed by ligl»t 
end. 

ta light, < ra, and distinctly lighter for basiil half. 

Claws 2, pectinated with about 5 teeth. ^ 

3rd. Only one remains. Much lighter, no distinct markings. 
Slight hairs thickest on rn <k ta. 

4th. Both missing. 

There are three detaclied legs resembling 3 and three resom- 
bling 2 ; presumably, therefore, 3 and 4 are much alike and 2 
and 1, though the detached one is not much like the attached 1. 
In any case none has any spines, thougli all Iwive considerable 
hairs on ti, in, ta. All joints are cylindrical except f^ and f, 
which are slightly how-shaped though not angular. 

Sternum, —Broad, nearly an eijuilateral triangle, with fore 
side straight, aides slightly convex, and hind end a blunt point. 

OnsTriosoMA.—Light ami dark brown. 

In front a slightly recurved narrow transverse white line with 
short central white line projecting hack and rather indistinct 
returns at ends. 

About middle a white line, whole width of abdomen, waved 
doubly at centre. 

About same interval another straight line broken on eacdi sitle 
of centre, » 

4th line wavy and shorter. 

5th shortest, just above spinners. 

The darker brown is more or less bounded in front by the 
white line, light after 3rd. 

Shape an amphora with spinners for neck. Sides have some 
more or less irregular white splashes or sjiots which boun<l lower 
surface ; a pair on each side of lung-sacs and a shortiost pair at 
base of spinners are very marked. 

Below, brown. Lung-sacs small, light, fairly wide. Epigastric 
fold marked, procurved. 

Spinners. —1st barrel-shawled ; .3rd longest and thinner; all 
hunched. 

ATctd.—-Description from a single J somewhat damaged, from 
Sungkei, tcAxtid in company with ant no. 2. The pi-osoma and 
opisthosoma were separated and the legs wei^ not measurable. 
Prosoma 1*2 long X 1*2 wide x 1*1 mm. high. 

Opisthosoma 2*0 x 1*8 X 1*4 mm. 

The prosoma is widest and highest at f, the opisthosoma widest 
at highest at 

Total length ekimated at 3 mm« 
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Amn('i>ea K. Sim., 1885. 

$. Amyc^iasa fohtk'kps (). P. (Jftmbridge, 1873. (Text-fig. 2.) 

A mycia forticeps O. J\ Oaiiibr. P. Z. S. 1873, p. 122. 

A mycicm forticeps Thorell, Spid. Burm. p. 282. 

I^ijosoma. -{a) From above truncated but sliglitly recurved 
i!\ fjont, Ibe same but slightly procurved Ixdund, sides slightly 
convex, widest a little belfind centre. 

(/>) Nearly as high as long, very convex, very steep in front to 
eye 2, then slightly and conv’exly rising to highest point over 
eye 4, then with a m(>t*e gnnlual and very slightly convex slope 
to himl end. 

(c) In front si<les convex, siibpnrallel, front (»dge slightly pro 
cui ved. (Mypeus = eye space. 

Colour reddish yellow, with a few black hairs on front edge and 
between eyes. Very faint traces of fovea immediately behind 
eja'S and stiia» therefrom. 

Text figure 2. 





Amyritea/(trficeps O, P. Cainb., 
a. Profile, h. Pro«oma from in front, c. Sternum &c. 

First row straight and subecpially spaced, l.l being 
poHsibl} very slightly <1.2, 2 large on bluish tubeixde =4x1. 

2nd row strongly itKuirved so that 3.3 is well in front of 4.4. 
Quadrilateral 1 .3.3,1 is very much wider behind than before. 

3 considerably < 1. 

Quadrilateral 2.2,4.4 slightly wider than long, a rectangle, 

4 large on blue tubercles but sliglitly < 2. 

FaUm not longer than clypeus, sHglitly stouter at base than 
apex, which is cut square. On side view rather more tapering. 
Unguis sn)all. A weak scopula below unguis, and inner sides of 
falces with short, dark, stiff haiis in a regular row, longest at 
unguis. 

20* 
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Maxillm ,—Narrow at base, at first parallel then curving in¬ 
wards to rounded points facing each other in front of labium. 
On inside curves closely round labium. Serrula from well on 
outer side round end to point, very weak. Scopula very weak 
just inside point. 

Labium, —Length aa ^ maxilla. Breadth length. Bides 
slightly constricted immediately after lM\se and then convex to a 
rouiid point. 

Palpi. —Spring from base of maxilla. All joints cylimlrical. 
f much longest, >c, ; p, ti, ta increasing (n length, but all short; 
ta has a single simple claw. 

— 2 .1 .4.3, with 2 and 1 practically e(|ual and marked 
differences between the others. All are cylindrical except coxa% 
which are rathoi* rectangular on section. Proportions of joints 
much the same in all, f, ti, m, ta being in decreasing oi‘dor 
with m about ti or 2 ta. Femuis of 1,2, and 4 have a weak 
short spine above near apex, otherwise there are no spines. 
Tarsi have two claws, pectinated, with more teeth on one than 
the other ; teeth close together and extending throughout. 

Sternum. —Shield-shape<l, cut straight and broad in front, and 
with a short point behind. Nearly as broad askmg. cj .i whole 
width of sternum, C 4.4 close but not in contact. ^ 

The colour of the prosoma including appendages is a dull 
orange-yellow. 

PfiDiCEL.—Moderate, distinctly visible from above, slightly 
tapering forward, single-jointed, covered at top witli a long 
narrow lorum. Nearly wliite. 

OpiSTnosoMA.—Length nearly « 2 width or height. Some¬ 
what flask-shaped from above, distinctly widest at . Idght grey 
or mouse-colour, with two longitudinal set>s (>f white spots, rather 
irregular in disposition, preceding from front to widest place and 
spreading outward. These terminate each in a large black spot. 

Below plain. Lung-,s}ics very dark and wide apart. Epi¬ 
gastric fold distinct. 

Epigyne. —Rosette-shaped. Not noticeable. 

Spinners.—kW short; Ist and 3rd pair making a rectangle 
considerably broader than long; 2nd pair between 3rd, so that 
3.2.2.3 is a straiglit line. All spring from sockets in a 
common projection,'all 2 nd joints very small. 

1 st stout barrel-shaped. 2 nd shortest, cylin<lrica 1 , thinnest. 
3rd cylindriciil, intermediate. 

Anm .—Tubercle rather broad and thin, nearly as high as 3rd 
spinners. 

Note .—Description is from a single $ dropped from a tree in 
the jungle at Biserat. 

The following are the measurements:— 

Proeoma . 2*0x 1*5 wide xl*6 mm, high. 

Opisthoeoma 2*7X 1*8 „ xl*9 „ 

PcApm . 1*4. 
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Legs ,—1 ... 

... c>ftrO*G, 

f 

2 -2, 

p + ti 2*2, m-fta 2*2 

=7*2 

2 

„ 0'6, 


2 -2, 

„ 2-2, „ 2-3 

= 7-3 

3 ... 

... „ <0-6, 

>» 

I-.'), 

p+tr+m+tn 2’4 

=4*5 

4 ... 

... „ <0-G, 


11 , 

„ 3-7 

= 5*4 

A lit accompanying, none. 






Epidius Thorell. 

J . EpiDirs LoNfUPALPis Tlior. (Text-fig. 

E. longipaljns I’hoi*. St. llAg. MmI. i. 1877, p. 152. 

PliosoMA. — (a) Caput tiuiieated or very sliglitly convex in 
froni, Shells out slightly and eoncnvely at sides to thorax, which 
is much wider and rouude<l at sides and slightly concave at rear. 
Caput is cut oil* abo\c by stiong strife, and there is a deep fovea 
and thoracic stria\ Caput has a cential longitudinal indentation 
from fovea to 2nd line of eyes. Colour dirty brown, lighter at 
imlentations and loar of thoiax. 

(6) (.M^’peus v’crtical, giadual sloiie up fioin 1st e}es to nnd 
thorax, then more abiupt slope to end. 

(<) (1}peus neaily = face, v^ery slightly pioeurved. C^aput 
convex above and at sides, thorax convex at sides and flattened 
above. 

Text-figure 3. 



b 

MpuHits lomgipalpis Tlioi., 

a, Prosouia from above, h. Do. from in front, p. Stornum &c. 
d. Tarros. e. Palpus. 

— Ist row recurved, I , 1 =s 1.2, 1 » ^ 2. 2nd row re¬ 
curved as viewed from above but less so than 1st row, slightly 
procurved as viewed from in front, considerably longer than 1st. 
3.3 very slightly > 3.4, 4 very slightly > 3. 

Trapezium 1.3.3.1 longer than broad and nearly twice as 
broad behind as before. 

Vertical or very slightly sloped forwards, parallel 
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gides with vdry oblique long truiicjition, groove distinct. Upper 
margin, one sniall|tooth at angle with one smaller above ii, and one 
or more very small below. ]jOwer margin, one tooth half way to 
angle and two at angle, one of which is fairly large; these two 
may, liowever, be really one witl;^ two cusps. A strong and long 
scopula of light hairs on outer inaigin. 

Maxilla, —Moderate, length = 1 ^^ breadth, subparallel, being 
slightly wider in front than at base. Outer ap(‘X rounded, inner 
obliquely truncated with scopula. Serrula from well before 
outer rounding to tnincation. 

*Lahium, —Length > J maxilla, broader than long, strongly 
barrel-shape. 

Palpi ,—Remarkably long = about ^ log 4. Tr simple, much 
broader than long, biliadth =snearly least width maxilla; f length 
= prosoma, cylindrical, slightly 8 curved ; p very short, < J ti ; 
p-f-ti>f, ti<f and slighter, H curved; four stout hristl<*h at 
lower apex pointing directly forward ami rertching beyond base 
of fovea; a short sharp apophysis pointing diri^ctly forward a 1 
lower outer apex. Ta a little >p, very short, suhel]i])tic, with 
blunt point and fovea occupying a Ik )ut half of it. Oigans have 
largish but flat bulb ending in blunt-pointed extension forw^ard. 
Style springs from centre and points forward ov^r extension of 
bulb, ending in a sharp black spine-like point. 

Legs .—Only 1st and 3rd on one side remain, 1st being much ^ 
stronger and about twice as long as 2 nd. 

1 st. c length == nearly 2 breadth. 

tr, a few short dark hairs at ridge, fore section dist inctly < aft. 
f, 2 or 3 spines at top in longitudinal row, a very f(*vv 
smaller at side, 
p ti, hairless. 

ti slightly curved, .slenderer than f ; 3 or 4 spine pairs and 
a few spines along upper sides, 
m nearly =^ti, two spine paii-s below' hut stronger ami a few 
at sides. 

ta = I m, hairless, 2 claws with 5 teeth and fa.sciculns. 

3rd. General propoitions as 1st, hut much shoHer and f 
stronger. Spines on back of f and p, others as 1 st.. 

ASWwwm.-^ordiform, as broad as long, very smout.h, front 
corners rounded, rear point roundeil Ci.i = full width of 
sternum. 04 . 4 ®=: width of c^. 

Pbdiobl.—S hort and stout, with a darker narrow lorum above. 

Opisthosoma.—V ery much damaged, hut appears to be almond- 
shaped from above, with two or more pairs of spots in a longi¬ 
tudinal series at the fore part above. On a side view very high 
in front, rising vertically or with a alight overhang from pedicel 
and falling with a straight slope to spinners. 

Spinners compact, short, Ist stout at base, tapering, *2- 
jointed. 2 nd slender, longer, cylindrical, 3 rd an shape and 
proportions between 1 st and 2 nd. 

Anal Wide and notiixiable. 
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Note ,—Description is from a inuoli <laiiiage«l specimen from 
liisorat, Jalor, in company vvilli tlie Salticid spider Myrmai'achne 
biseraiensis cf $ and three ants of species 2 and 17. 

The following measuiements were taken :— 

Proaoma . 1*7 longx 1*7 mm. wid€\ 

Opisthoaoma . 2*0 or longer, damaged. 

Vnlpi . f 1*8, j) very short, p + ti 2*0 = aht. 4*0. 

Leys .— I . c-f ti*-f f 3*6, p-j-ti 3*9, m+ta 4-0 =11*5 

3 ... „ 2*0, „ 2*0, „ 1*9 = 5*9 

S A LTI OIDiE. 

’ Mvrmauaciine Macleay, 1839. ^ 

V . IVtYHMAllAr <J.NK MAXILLOSA V. L. Koch. (Text-tig. 4.) 

Toxvus majriUosus 0. L. Koch, l)i(* Ar. xiii. p. 19, tah. cccclxxvi. 
fig. 1090, 

Hynemosina p'ocera Thor. Ann. Mus. (Jenov. x. ]>. 538 (1877). 
IWens procerus id. ihid.xxv. p. 31() (1887), xxxi. p. 220 (1892). 
iSalticns modestus id. Ann. Mug. Nat. Hki. ser. 6, ix. p. 235 
(1892), ^ jiin. 

7^o,ret(S maxillosos id, S[jid. Burm. 1895, 9 • 


Text-figure 4. 



Myrwarachuo maxilloM C. L. Koch, 9 • 
rt. Pnifile. b. From below. 


Prosoma. Length = ^witella -f tibia of 4th leg, slightly longer 
than opisthosoma. Greiitest breadth and greatest height each 
nearly J length. Caput = or very slightly < thorax. Front wall 
straight or very slightly recurved and steppe<l back at eye 2. Side 
walls straight or very slightly convex. Ik^jk wall somewhat pro- 
curvod as it sjopes down to the groove, where the cephalothorax 
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is narrowed above but not at base. IMiorax swells out again 
behind groove towards width of caput, being strongly rounded, 
and terminates in a truncated or even slightly hollowed end of 
about half greatest width of thoinx. 

Olypeus very low, top of caput flat and sloping very slight,ly 
upward to eye 4, over which it is convex. Groove is very shallow, 
hardly reaching as low as bottom of oye 4. Thomx rises very 
slightly behind it, and then falls with an even but slightly convex 
slope to rear end, where it rises concnvely into a rim which can 
be traced along sides to caput. 

Colour dark mahogany, Avith black eye-frame broken in fi*ont 
of eye 4 and terminating just below the level of eyes 2 and 4. 
Scanty short grey liairs all over (Text-fig. 4, a.) 

Eyes, —1st row straight by summits. 1.1 in •contact, 1.2 
close but not in contact. 2=^1 and slightly behind it. 4~ or 
very slightly > 2.3 < | 2, very slightly nearer 2 than 4 and on 
the upper tangent to 2 and 4. Eye scpiaie slightly broader than 
long, with eyes 4 piojecting prominently at hind corners and 
4.4 very slightly > 2.2 and > distance between itself and rim 
of cephalothorax. 

-Very nea>ly as long ns caput. Jjongtb > 2 breadth. 
Project horizontally forward. Sides subparallel, Avith inner edge 
straight to about | and then rounded oil’ to base of imirgins, 
outer edge very slightly convex. On snle vi^w stmight at lowtT 
edge, upper edge strongly convex making falx Aery much thickei 
at to j than elsewheie. Unguis =ss] falx, sickle-sha]>ed Avith 
base iimcli thicker than tip and curve with a tendency to hinng^ 
straight in the middle with angle inside near base. Groove is" 
marked. Upper margin has typically 8 teeth, of which the fiist 
three are close together at base of unguis, increasing rapidly in 
size from 1 very smalllio 3 large, 4-0 aie large teeth, 7, 8 lapidly 
decreasing till 8 is very small. 4--8 evenly spaced. I ami 2 and 
B are sometimes missing. J-iower margin has 8 to 10 oj* more 
very small teeth close together and reaching f)om base of unguis 
to a little beyond angle, Imt always terminating before the up|Hn' 
ones. They or at any i-ate the middle ones ai‘e alternately large 
and small. There is a strongisb scopula of long grey hairs on 
upper margin, largest at angle, and of short daik scanty hairs on 
lower margin. 

Colour -dark mahogany as cephalothorax. The falces are 
glabrous and somewhat rough. 

MomUm ^—Length a* coxa + troch. of 1st = falx nearly. Outer 
edg^ parallel from base to apex of labium, then still remain 
straight but incline slightly outwards. Outer comer is well 
rounded and end square, a serrula following the edge fi'om about 
middle of Outer side to end of straight portion. Inner corner very 
slightly rounded and truncation straight and nearly parallel axis 
runs Wk more than half way to labium. Hence slopes slightly 
outwards and follows labium back to base, being hollowed but to 
enclose it. Truncatioii has a strong scopula of biaok hairs whSsh 
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ib extended tK>vvards labiutn and also outwards to inner angle at 
tennination of serrula, Avliere hairs are grey and as long as width 
of maxilla. 

Width at end = labium. Colour light nialiogany except for 
outer edge, whi(*h is ns daj-k as oephalothorax. 

Labium. —In huigth | maxilla, terminating half way up it. 
*l5rejidth \ lemgth. Tapers very slightly from base to apex, which 
is square. Sides straight. A})ex has a scopula of dfirk hairs. 
Colour as dark as liter poi tion of maxilla except for apex, which 
is light. 

Palpi.- “Spring from ncjir base of maxilla. Trochanter length 
= width i^iaxilla. Dai k brown except for light yellow on inner 
basal side. Femur > half length of CAput, flattened, naiTOW 
at both ends where its width > | length. Patella < femur, 
wedge-shaped, broadening at apex from narrow base. Tibia 
bix)adens from base to a])ex, where it i.s twice width of patella 
apt*x. Tarsus slightly longei* than patella, with rounded point. 
Til»ia and tarsus together form a lanceolate plate, glabrous below, 
nearly twice femur in length, with strong fringes of hairs on 
both sides and round point. All joints excejd patella have short 
gre} hairs on back, (hmm’al colour dark brown green, except 
as mentioned for trochanter. Total length of palpus where 
extended = 2 falx, the hasal end of tibia being about level with 
apex of falx. 

Lf'gs. —Older 4.1 . .*1.2, with 4 and 1 pi*actieany equal and 
likewise and 2. In the 1st leg patella -r tibia and in the 4th 
metatarsus -f tax’s us an* notably long compared with the other 
logs. 

1st. Ck»xa length = 2] breadth, very slightly tapering, light yelloxv 
except foi’ blown patch at lower outer vertex. 

Trochanter = i coxa, narrower, light yellow’^ except for con¬ 
tinuation of coxal blown patch strengtheneMl. 

Femur strongly clubheil at base, < patella -f tibia > tibia, 
dark except below at apical end. 

Patella > I tibia, slightly curved downwards. No spines. 

Dark at sides, light above and below. 

Tibia. Has normally 7 spines on the inner and 6 on the outer 
side below, hut there are frequently 6 pairs. The spines 
are evenly spaced from base to apex, but the largest are 
in the middle and they get rapidly shorter, «o that the 
apices of the last or 4 are all about level near the end of 
the joint Dark at sides, light above and below. 
Metiitarsus > patella, with two pairs of strong spines longer 
and stronger than tliose of tibia, the last of which reach to 
beyond the middle of tarsus. Dark. 

Tarsus < i metatarsus, with claw-tuft and 2 claws. 

2nd. c equally broad and long, swollen near base, < J Cj. Dark 
brown with a touch of light at apex, 
tr short » J c, cylindrical, bi-own with light patch below, 

£ slightly clubbed at base, brown with light t^low at apex. 
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p = ti, curved dowu\>iitdK, no Npineji. Light above and 
below, dark sides. 

ti. 3 })airs of feeble spines evenly spaced, with a ‘ 4th jwiir 
extremely short and feeble at exti eine a])ox often missing, 
liight above and below, <lark sides, 
m > ti. 2 s|)ine jwirs stronger than on ti^ but much weaker 
than on m,, basal is largest, apical only just reaches ta.* 
Light al)Ove and l>elow, dark at sides, 
ta < I m. Light. 

3i‘d. c a little larger an<l nioi’e cylindrical than 2nd c, brown, 
tr short, cylindrical, hi’own. 
f brown, slightly clubbed at btise. 

p short, curved downwiiixi, brown ox(*ept for light patch 
above at basal end. 

ti brown except at tip where light above, 
in nearly = ti, light aho\eand below, bi*own sides, 
ta > I in, light. 

4th, c > c, hut not more than Cj, cylindrical, brown. 

ir larger and a little slenderer than c, e\ lin^lrical, liglil. 
f long and slightly clubbed at base, brown, 
p as p ,. 

ti brown throughout, slendei*. 

m very long, nearly = ti, slender, blown except for \ery 
small ligliter patch at upper apical (uid. 
ta = J m, light above and below, dark at sides. 

In general appearance the posterior legs are inucli darker than 
the anterior, ami the light (almost white) 1st c and ir and 4th tr 
ai e very noticealde. 

^Sternum, —Lanceolate, short-pointed between ci.i, which are 

their width apart. Widest from ci 2 to C 2 .;{, thence tapering 
to a long point in front of Ci. 4 , which are in contact. Sides 
undulate to accommodate coxae hut do not run into [siints 
between them. Bioad for the genus, being > width of middle 
coxte. Gaps cj ,2 ^^nd C 2 .n about fHpml and not materially greater 
than C3.4. Colour mahogany, lighter than coxa? 2, 3, 4. (Text- 
fig. 4, h.) 

Pediokl.—S hort but visible from above. First joint covered 
by brown plate overlapping second. Second joint longer and 
covered by longitudinal narrow plate. Whole length of pedicel 
not greater than its w dtb. It is received into a short projecting 
socket in’abdomen. 

OpisthosomA.—E gg-shaped from aliovo, widest about J back. 
From side oi^erbangs in front and alwiit same level for fii-st S. 
Above, general colour a dark green-brown. Below, genend coioiii* 
Jibe same but coarset, and at sides distinctly couiposed of darker 
lines sepajiited by ligl^t s|>aces. Lung-sacs very wide* apaidJ and 
dark red-brown, space between around epigyne lighter rod-brown. 

A smoother and rfarker longitudinal band from epigastric fold to 
spinners, slightly wider at spinners. . 

Epigastric fold proourved. 
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hJptfjyne, A pair of wliito oval Hpotw witli a dnrkisJj luahogariy 
bridge between expaii<l(*d at both c*uds. 'I’he whole on aground 
of the same colour. (Text-fig. 4, h,) 

1st stout, subconical, light green-brown. 2iid very 
thin, white, slightly longer than 1st. 3rd a little stouter and 
darker than 2nd, much tlnnner than Ist, slightly l<mger than Ist. 

All have 2nd joint very much longer than Ist. 
on a tubercle of two joints. 

Short ItocHiiTJON. 

9 . Prosoma = opisthosoma. Caput = tliorax. Groove very 
slight, with thorax not rising appreciably behind. 

Falces project borizontiillj forw'ard, nearly as long a.s caput, 
gisirig the ap|,)earanct‘ of . Teeth, upper 8 strong at centre, 
subevenly spacecl ; lower 8 small, alternate sized, close. 

Legs 4 . 1 . .3.2, with 4 and 1, 3 and 2 nearly (H]ual pairs, c, 
ami tr, and tr, are very juominently white. Ti, has 6 spine ]>airs 
or more often 8 and 7 spines, m, 2 paiis., p^ none, ]) none, ti 
3 pail’s, occasionally a 1th, m 2 pairs sti^onger than on ti,. 

Slei’iium rathei broad, (laj) c^ a not > bthers, 

^Pedicel short but visible from above. 

Opisiliosoma s(jnat, much thicktu* than usual in the genus, 

Xolv. Description hase<l on 13 9 fi‘oni Biserat, K. Mahek, 
c. Patani. It was found practically everywluTe and is much the 
commonest. 

9 . 'J'he is possihlv M. hisenfimnis, 

iAMigtIi varu*d from (imm ) to 7*0 mm., the normal length 
being 5 to 7. 

The accomjianying ants were numbcr.s 1 and 2. 

Legs of a .sjiecimen, 9 • — 


1 . c-f-li 1*2, f2-5, p-fti 2*9, m-ftaPO =8*2 

2 . c f 2-0, p ta 2*9 =4*9 

3 . c f 2*0, p ta 3*2 =5*2 

4. ... c-fti 1*4, f2*J, p-fti 2*9, md-ta2*3 =9*3 

liCgs of another specimen, length 6*0, J :— 

1 ., c-f 3*0, p-f ti 3*2, m-fta 1*4 =8*2 

2 . „ 2*2, p ta 2*8 =5*0 

3 . „ 2-2, „ 3*3 =5*5 

4 . „ 3*6, p-f ti 2*7, m-hta2*6 5=8*9 


Myrmaracukm roRNUTA, sp. n. (Text-fig. 5 .) 

9 . Phosoma. —(a) Ijength «. opistbosoina. Greatest breadth 
very slightly > greatest height and each nearly ^ length. Caput 
sa thorax. Front wall straight, slightly stepped back to eyes 2. 
Bide walls slightly convex. Rear wall procurved w^here it slopes 
Imck to groove where p.s, is narrowed alxive but not at base, 
though white wedge makes it look a.s if strongly constricted. 
I'horax swells out again behind groove to width of caput and 
then narjtiws with straight or almost conciive edges to base, 
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winch is cut nearly straight ami about | greatest width of 
thorax. 

(ft) OlypeuR very low. Caput slightly convex. Groove shallow 
and broad. Tliornx rises behind it to nearly height of caput and 
then falls with convex and concave slopes to rim, which is slight 
but can he traced round to c.aput. 

Colour mahogany moderate to dark, with black eye-frame 
broken in front of eye 4 and terminating just below the line of 
eyes 2 and 4. Iii dark species this frame is hard to distinguish. 
Thorax a sliade lighter than caput. Between the two on each 
side a wedge of white hairs broadest below. 

Text-figure 5. 



e * 

Myrtnarachne eornuta, sp. ii. 


a, (J: Profile, b. (J: Riglit fal\ from below, unguis oinittcfi; r. Do. from alK>ve. 
d, <J: Kiglit iialpus fioui belo(>\% e. ?; Epigyne. 

Byes. — 1st row procurved by summits. 1 . 1 sul)contact, 
1 , 2 > 1,1 but very close. 2 > JI and slightly behind it. 4 = 32 . 
3<^2 and very slightly nearer 2 than 4 »ind on the upper tan¬ 
gent to 2.4. Eye square broader than long and 4.4 <listinetly 
>2.2 and much > 4-rim. Eye 4 piojects over edge of prosoma 
but not at all prominently so, and the prosoma is not convex over 
it in either view. 

Falees. —Length < |(;»iputa3l^ breadtli, nearly vertical with 
slight forward slope. Outer edge convex, inner more markedly 
slopii^ inwards from about | to root of unguis. On side view 
strongly con\m above .with almost an angle at so that basal 
portion is hprizontal and apiciU nearly vertical; straight or 
very slightly convex below. Unguis regular curve and re^lar 
diminution in thickness from base to apex. Teeth on upper 
margin 5 or 6, of which 3 above angle evenly spaced and of 
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moderate size, otiiors below angle and smaller. Lower teeth 7 
or 8, close, about same siz(‘ from en<l to end, but alternate ones 
possibly smaller. Long thi<*kish light seopula largest at angh* on 
outer margin. A few long dark hairs along lower margin. 

Colour mahogany lighter than c(»phalotborax. Unguis at base 
darker, at apex light(M- thaii paturon. 

M(i,vlll(f\ —Lengtli > c,, nearly = falx. Narrow at base, outer 
side curving strongly and concavely outwards beyond labium to 
bobl I’oumled (*oiner, truncation shortish and at. a})out 4iy witli 
axis of ImmIv. I»nu‘r side slopes outwards from truncation, being 
strongly hollowed in front of and at side f)f labium. Dark sorrula 
fiom oiite)’ coriuM* to angb*. Light scopula along ti-nncation. 
Width at base = J labium, at end > labium. 

Colour mahogany, mai'kedly lighter at itnuT end. 

Lahnihi, - liongth I maxilla. Hrearltli at base > j length. 
Sides parallel at base, sliglitly inclined towards each otluo* at 
apex, Avhich is cut off s(|uare and has thin scopula of dark hairs. 
Colour darker than darkest part of maxilla except at apex 
where light. 

Palpi —-Spring from close to base of niaxilln. Trochantcu’ < 
width of maxilla. Femur = J caput, flattened, reduced at ends, 
greatest width = \ hmgth. Remainder as J/. maxillosa. 

Colour = ca}>ut with end joints darkest. 

Lc(J8. —Impossible to measure' lengths. 

Isl. j^ro])ortions as )n(txiUo8a except patella =] libia. Patella 
has 1 s[)ine Ixdow towards outer side. Tibia 4 spine pairs, 
subeciually s])aced and ne.irly of equal size but with 
basal slightly the greater. A])ex of last sjune just reaches 
en<l of joint. Metatarsus 2 spine pairs, basal strongest 
and somewhat stronger than tibial, apex slightly beyond 
eml of joint. 

Colour very light t.lirougbout except small dark splash 
on outer si<le of t.rocbaliter and larger dark 8]>lash towards 
outer basal end of femur and slight darkening on outer 
side of metatarsus. In a light specimen all tliese dark 
.markings arc absent or merely shades, 

2nd. <• nearly as broad as long, markedly swollen on inner side 
about centre, 
tr = -J-c, barrel-shaped. 

f slightly thicker at base than apex, > ti < p + ti. 
p = -J'ti, ti 2 spine pairs. in=p, 2 spine pairs. 

Colour light throughout except strong dark longit.udinal 
marking on outer sides of c and tr. 

3rd. Proportions as far as patella = maxillosa. Dark bi^own 
c to f, light beyond. 

4th. c > c^, cylindrical or very slightly wider at base. 

tr as i c, slightly IwirreLshap^, l)oth these joints are brown 
with longitudinal light centre line below, 
f brown, slightly thicker at base. 

Remainder missing. 
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The white or very light yellow anterior legs are very noticeable, 
as also the proportions of and tr^. 

Sternum .—Sharply but shortly pointed between C]. i which ai*e 
in subcontact, short-pointed at sides between ci 2 which are close, 
curves cut strongly between 02.3 which are wider, narrows again 
before c, and then proceeds with straight parallel sides to c„ in 
front of which it ends in a moderately long point. 04*4 in 
contact. At widest sternum about ckc,. Colour dark mahogany. 

Pedicel. —Length > caput. 2 nd joint consi(l(»rably longer than 
Ist (as seen from above j = 2 j,). 1 st plate broader than 2 nd 
and procurved behind. Pedicel received into very short projecting 
socket of opisthosoraa. 

Opistuosoma.— 8 ubcylindrical with constriction at -J, wi^jest 
at f, ptdnbed at spinners. Dark green-l)rown ala^ve, with white 
marking at constriction starting at top of sides and widening 
below. In front of epigastric fold and behind the white marking 
colour is as above. Epigastric fold .straight; lung-sacs wide apart 
and dark. 

Epigym .—An e(juilateml triangle witli base along epigastric 
fold and vertex forward. Edges red, inside white, witli central 
<larker bridge and darkest spots at its lodges. Not very distinct) 
but more characteristic than othei’S of the genus. (Ti^xt-fig. 5, e.) 

Spimwrs. — Proportions ns maxilloaa. All a liglit )>r<>wn 
colour. 

d. The chief differences from J ai e;— 

Prosoma .—Cephalothorax as abdomen. (Iroovo sharper at 
bottom and thorax does not rise so much behind it, so that 
it is considerably below caput and general shape not unlike 
muailloaa, Rim as well as wedge has grey hairs. 

FaUsee « cephalothorax. Prom above inner edge straight at 
first, apical half concave, outer edge convex. Width =1 length. 
End cut off square, with st»rong concavity and very strong tooth¬ 
like prmection forward and inward from inner angle, with blunt 
end. From side falces project straight foruaids, with upper and 
lower edges almost parallel, granulated. 

Groove not well defined. Upper margin has (5 teeth. 1 st 
smallish clos^ to base of unguis, lernainder sulK‘(jaally\spa(‘ed 
over basal half of falx, 2-5 lieirig very laige, G small ess 1 . 
Lower margin bos 9 teetli, mere dots su})e(pially spaced. 

Unguis darkest and strongest at l)Mse, H <;urved witli slight 
swelling of tip-curve. Length a= paturon. (Text-fig. 5, />, c.) 

MemUoif —Rather straighter outer edge and sti'onger sejiuila. 

P(flrf/n.--^Trochanter « width maxilla. Femur =» J caput, less 
flattened than in ? . Patella < trochanter, curved downwards; 
from above, sides almost parallel, apex distinctly wider than 
base* Tibia lengthpatdla, mucli wider at apex. A very 
small blunt nrocees on outer apical corner jirisible from below. 
Some longish hairs on inner side. Tarsus longer and broader than 
tibia, oblong, with short hairs on .inner side. Fovea reaches to 
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j.bout ij. Organs Iimv(» a black s])ino springing from near iniH*r 
apical end, encircling fovea out wanks and backwards and termi¬ 
nating in a fine point pointing outwards at about middle of apex 
after completing somewbat more than a circle. (Text fig. 5, d.) 

Legs,-A considerably > 1 ; 3 missing but up to f = 2. Gene¬ 
rally as § except that in 2 anterior jmirs there are sti’ong black 
liiK's along sides of joints vvbicli are nrnch strongest in bmrurs 
and the white (‘<mtie lines of e, and tr^ occupy the whole of the 
low'er side, and ti has 3 spine pairs insteatl of 2. 

Oi’iSTiiosoMA.' Abdoimm longer and mirrow’er. Width = ^ 
length, While marking at (‘oirstriction only at sides. Above 
and b(‘!ow cerrtral brow^i (‘oiiacefuts lines larnning ne.rrly tb<* 
whole length of t.he bod 3 ^ 

Snort Description. 

Gepbalol horax = abdomen in y = | abdomen in . Gaput= 
thoi*ax, nroderatel) high, with bif>a<l but .shallow gr(K)\e and 
thoi'ax hrw^er*. Strong white-haired wedge at sides of gi‘oo\e, aird 
J wbite hairs along I irn. ^ 

y falx : upper* teeth f) or 0, subc\eijly spaer‘d, 3 abo\e angle, 
niodeiale, remainder* small; lower 8 oi*.0, close, small. 

(t falx = eeplralotborax, srrbjrarallel edges, inner correave near 
•apex and ternrinatirrg itr strong bow. I’^ngiris, S curve, slrglrt* 
swelling near* point, npatnron, lijrper teeth 1 at base of rrnguis, 
5 evenly s[)aced o\<m* basal half, of which 2 5 very sti*ong. 
liowei* 11 dots e\enly spacerl with drrrk lidge at base. 

Sternum narrow, round(*d )>etween C‘i..{, short points in fr*ont 
and between Cj o, longer point behiml, ci \ about J their width 
apart. 

Legs,- First 2 pair’s w Iiit/(‘, black side-lined in c? • PostiM’ior 
dark with c^ and tr, daj*k ladow, Cj> Cj, tr, = jjCj, Oi*der 4.1 
(2.3 ?). p, 1 spine below' tow'ard.H outer side, ti, 4 sjnne paii-s, 
ur, 2 spine pair's, ti y 2 spine pail’s (<5 3), m 2 spiire pair’s. 

F<*dicel: 2nd joint notably longer tlrarr 1st. 

Abdomen cylindrical, narrow, gently corrstrieied at with 
white oblique Hires down side, in y (‘xtendiirg below*, cf ba^ 
bi’owur lorrgitudimd cerrtre above an<l below. 

Kpigyne an e<prilat(*ral tnaiigle. 

ct palpus:* very small process at outer apical angle of tibia. 
Organs ai’e encircled by a black spine pointing oritvvar*ds at centi’e 
of apex. 

General colour of prosoma dark mahogany with even darker 
eyo-frame, of opistbosoma dark gi*ey-brown, 

Note, -The description is based on 1 d nnd 2 y, one of the 
latter Ireing much ligliter in colour. The cf «ud this y were 
both found at Bukit Besar, alt. 2500 ft., on tree-trunk 35 ft. from 
ground on 6 Sept, 1901: the other y at Bukit llesar. 

Ants «ccomj[3anying, nos. 12 and 16. 
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The following measurements of the d were taken:— 
Length 8*0 mm., p.s. 3*1 x 2*0 x 2*0, o.s. 4*0 x 1*0. 


Legs. 1 . c4*f 2*2, p+ti 2*1, m+ta 1*2 = 5*5 

2 . „ 2*0, „ 1*7, „ 1*1 = 4*8 

3 . „ 2*0, missing 

4 .c+fcr 1*5, f 1*7, „ 2*2, „ 2*0’ = 7*4 


No measurements of 5 legs weie obtiuiiMble; total lengths of 
the two 9 5*8 and 5*0 mm, 

Myrmaraounk turriformis, sp. n, (Text-fig. 6.) 

Prosoma. (a) Length considerably > p 4* ti of 4th = 
p-f-ti+iR + ta of 3id = 2j width t= height. Ca[)ut < thorax. 

Front wall of caput straight or very slightly iecurved and 
stepped back at eye. Sidewalls straight. Back wall procnrved 


'JVxt-figure 6. 




Myrmfirarhni} iurn/brmiit, •*!». ii. 



<1, <?: ProfiU*. i. ^: Stei*num. c. <y: beft pulpus from bek)W. 
d. f: Epigyne. 


as it slopes down to groove, which is narrowed above but prac¬ 
tically full width at base. Thorax straight behind groove with 
slightest undulations to | where it narrows with straight edges to 
end, which is cut nearly straight and ^ to J width of thorax. 

(6) Front wall, straight. Caput slightly convex and distinctly 
sloping upwa;pds from eye 2 to 4, well rounded nnd steeply sloping 
to a broad gtwve, top of which is generally only about j height 
of caput. Thorax'rises slightly behind groove to,| where it is 
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imu'h lower tliaii caput. mikI then with convex and concnNo 
slope to hind rim, which is weak )»ut can he traced well towards 
cajHii. 

Coloin* maliogariy, slif'htly daj-kest on caput, whicli has bkick 
eye-frame suh-hroken in front of eye 4 and terminating just 
below the line of eyes 2-4. Sli;Lrht indication of grey-liaiied 
cephalic wedge. 

Olypeus very low. 

— 1st row straiglit oi \ery slight recurved by summits. 

1 . 1 suhcoiitact, I .2 considerably 1.1, 2 = \ 1 and l)ehind it. 

2 . very slightly < 3.4. Eye sipiare much broader than long 
and 2.2 distinctly > 4 . 4 .> 4-rim. 4 j)rojects ov'er edge of 
|)rosoma but not at all ]>rominently. and the prosoma is not 
C(»nvex (wer it on either view. 

Fah'fH Length ] caput = 2 bieadth. Edges parallel, trun¬ 
cation somewhat short and .square. (Groove marked. CJnguis 
light, with regular ciiive and regular diminution from base to 
apex, not v’erv strong, length = ] ])aturon. Hjrper teeth f) to 
angle, not ((uite in cont ict, with 1 or 2 dots wider spaced below. 
liOW'or teeth (>, as strong ,as iippei. close, Jai'gest in centre, Irut no 
great diflereiue in si/.e. ^ 

Maailhp. Length = c, = taK. Narrow at ha.se, outer edge 
cniwing strongly and concavelv outwauK beyond labium to bold 
roumled <‘ornei. End scpiare, truncation shortish, stee]> witli 
strong light .scopula, longest .it apex, inner edge slojres outwaids 
fiom truncation, being strongly hollowed in fiontofand at side 
of lahinm. Dark sruTiila fiom ahont mi<ldle of outer edge to 
angle, (^oloui light. 

Lahitnu. Lengtli > \ maxilla, parallel sid(*s, cut off square 
at end, a little darker than maxilla except at end. A slight dark 
scripula at truncation. 

Valpi ,—Spring from near base <»f maxilla. Trochanter length 
= 4 maxilla. Femur < j caput, flattened, breadth in centre 
== length.* Patella narrow at base, broad at end. Tibia 
= 1] patella, at base = width patella^ at apex very much wider. 
Tarsus = 2 tibia. The til)io-tai*siis plate a little > femur, with 
inner fringe ratlier short. Colour = laVuuni, with hairy parts 
of tibio-t^irsus browny green. 

Legs. —4.1.3.2, with niarke<l steps between each, 

1st. c white, lengtli < 2 breadtli, very slightly tapering. 

tr white, cylindrical, length = breadth < least width of c, 
faint. 

f light yellow, lightest at apex, dark-lined on outer side, 
length > 2(c4-tr), clubbed at base, 
p =r ;i[ ti, light, thin dark line each side, 1 spine pair below, 
ti « f, coloured as p, 5 spine pairs evenly spaced and about 
equal strength. 

m light, dark-lined on side, 2 spine pairs in basal half, at 
least as strong as ti spines^ last reaching well on to ta. 
ta « ^ti,^light, m-bta asc |(p+ti). 

Paoc. ZooL. Soc.—1917, No. XXI. 


21 . 
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2u(i. c white, length ^ > breadth, considerably stouter at 

base, 
tr as ti’j. 

f light, slightly clubbed at base, > 2(c4 tr). 
p = I ti, light, faint dark side-lines. 

ti < f, light with dark side-lines, 3 spine pairs evenly spaced 
nearly as strong as on ti^. 

in slightly > ta, light, 2 spine paii*s nearly as strong as on ti. 
ti light, ti 4 ta slightly < ti. 

3rd. c brown, cylindrical, > c^, length = 2 breadtl), 

tr = ^ c, brown, length slightly > breadth, slightly ider *it 
apex than base. 

f lighter brown, = very slightly clubbed at base, 
p brown, light at base, < J ti. ^ 

ti light with dark lines at sides, p 4- ti > f. 
m & ta light, m-4ta < p+ti. 

4th. c light with dark above and sides, length = 2 breadth, 
> c,, very slightly wider at base than apex, 
tr cylindrical, light with dark above and sides, nearly as long 
as c and much > any other tr. 
f = 2 (e 4tr), brown, very slightly wider at base than apex, 
p light with apex dark above, =5 |^ti. 
ti light brown, p 4- ti > f. 
m lighter, nearly as long as ti, light, 
ta =s ^ m, light. 

In general appearance the anterior legs are lighter than the 
posterior. 

Steriium .—^Truncated between ci.i and stoutly and bluntly 
pointed between ci, 2 » spreads out into an advanced point between 
1 * 2 . 8 , which are rather widely sej>arated, a long point in front of 
C 4 . 4 ) which are in subcontact. Greatest width > width of c,, 
a,I = nearly width of c^. Colour mahogany, darker than any 
other part of prosoma. (Text-fig. 6, 

Pedicel. —Slightly < caput; 1st joint brown, slenderer and 
very much longer than 2nd, light with dark sides and front, very 
short, inserted into socket on opisthosoma. 

OriSTHOSOMA SK or very slightly > prosoma. Breadth and 
height nearly ^ length. Pear-shaped, widest at White belt 
at about distinctly in front of widest part. Lung-sacs brown, 
wide apart, lighter brown rest in front of epigastric fold, which is 
slightly procurved. General colour brownish green. 

distinct formation, bul in some spet^imens a light 
circle with faint brown brid^ ending basally in a dark bifurcate; 
general appearance is sometimes something like the ace of clubs. 
(Text^flg. , 

Spifmer$,*^lHt pair stoutest. Basal joint shoiii, thick, light 
with dark longitudinal markings; 2nd joiijt larger, slightly 
barrelnaliaped, thinner. 2nd pair white, thinner. 3r4 p^ir 
darker than 2iid, 2nd joint much longer than 1st. 

Anus ,—^Two segments, rather prominent. 
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S • The chief differences from J are :— 

Prosoma. —Caput very much higher and back wall ncajly 
vertical, so that caput is about three times as high as groove and 
twice as high as thorax, standing up like a S(|nare tower (fext- 
fig. 6, a). 

Eyes ,—4-rim = 4.4 or very nearly. 

Falces .—Longer than prosoma, after an initial sharp con¬ 
striction at top they curve outwards to ^ and then in; end cut 
S(juare but soinewliat pointed forward at inner corner in coii- 
tiiniation of straight inner edge. On side view upper edge is 
'Convex, widest at centre, lower straight. Width = ^ length. 
!Nearly horizontal. Unguis, length slightly < paturon, S curve 
with bran^dies much flattened but sharp curve at tip, considerably 
thicker and darker at base than tip. (Iroove not deflned. Uj>per 
margin conbuns 7 teeth, of which the first 2 are close to base of 
maigin, the 4 at least are strong and subeverily spaced, the la>t a 
little weaker, fjower margin 6 or 7 teeth, very small, and much 
further apart at apical than basfil end, but teeth a little variable. 

l*afpi. -Tibia only little larger than patelhi, with moderately 
strong pointed hlaek-tipped process on upper outer a[)ex. Tarsus 
has fovea large and evtending neaily to the end, with a fine s]>ine 
en^'ircling rather more than once. 

/jf'gs ,—The contrasts of colouring are not nearly so distinct 
as in $ . 

< IpjsTUosoMA. -White belt u'issing. X^jiper and centre of 
lowtu* sides eoriaceoiis. 

Short Description. 

Prosoma = ojnsthosomn. (.^aput = thorax. Caput very high 
with nearly vertical walls, tower-like in cT, not so markeil in 2 . 
Occasionally faint white-haired Cf'phalic wedge. 

2 falx. Upper teetli 5 to angle with 1 or 2 dots beyond ; 
lower teeth 6, as strong as upper, close. 

(5 falx. Longer than prosoma, width ^ length, outer edge 
convexly curveil on U2)peraiid side aspect. Upper teetli fi or 7, of 
wliich tii\st two comparatively close to root of unguis. Jjower fi 
dots wider spaced at root of unguis. Unguis slightly < paturon, 
fiat S curve with rather slmrp curve at point. 

2 palp. Tai'sus = 2 tibia. 

cf palp. Tibia has moderate, black-pointed, slightly curved 
process at outer upper apex. Organs surrounded by circle and a 
hit of thin black spine. 

Legs 4.1.3.2, with marked difference between each 2; anterior 
j>airs lighter tiiau posterior, but not always in <S , dark side-lines 
ill some joints, 1 spine pair; ti^ 5 spine pairs, evenly spaced, 
not very strong; m, 2 spine pair^; ti^^ 3 spine pairs'nearly as 
•strong as on ti^; iHjj 2 spine pairs nearly as strong as on ti.^. 

Pedicel nearly as long as caput, 2nd joint very short as 
compai^ed with Ist, 


21^ 
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Opisthosoma. Fusiform, not constricted. White belt at about 
in 5 , missing in <5 . . 

General colour of 4 )j[‘Osoma lightish mahogany with black eye- 
frame, of opisthosoma dark greeny brown. 

Xote ,—^The description is based on 12 J and 8 (j* > rH f»‘om 
Bukit Besar and Talum. Nos. 93 $ and 94, 95 cS were all in 
same tube, and this ‘fact as well as the general resemblance is 
evidence of i(ientity of species. 

The following measureinents were tf\ken :— ^ 


5 5*0 inm., p.s. 2*3 X l*2Xl‘2, o.s. 2*4 x 1*4 x 1*2. 
Legs. 1. c+tr-ff 1‘7, p+ti 1*5, m+tal*l =4*3 

2 . „ 1*0, p-fti-f m-l-ta 2*5 =3*5 

3 . ,, 1*4, p-fti 1*0, m + ta missing 

4 .cH-trO*9, f 1*8, „ 1*9, „ 1*1 =5*7 

(S 5*2 inm., p.s. 2*4 X 1*4 x 2*0, o.s. 2*4. 

Legs. 4.. c4-tr4-f2 2, p-fti 2*4, in-ftal‘8 

2 . „ 1*6, „ 1*8, „ M 

3 . „ 2*1, „ 1*8, „ 1*7 

4 . c+tr 1*1, f 2*0, „ 2*.3, „ 2*2 


The lengths of the si)minens vari(*<l fioni 5*2 to 3*7 nnu., tlie 
(5 being on the average slightly longer than 5 . 

Ants accompanying, nos. 4, 14, 35, 17. 

$ . Myrmaracune cuneata, sp. n. (Text-fig. 7.) 

Prosoma. — («) Length = p ^ + ti* -|- m^ -f ta ^ nearl) , si igh t ly 
> opisthosoma. Caput = thonix. FronI wall slightly projecting 
in centre and stepped back to eyes 2. Side walls straight, very 
slightly approaching backwards. Back wall strongly projecting 
at centre into bridge. Bridge narrowed at top, only very slightly 
at base, though it is liable to appear so owing to white woilge. 
Thorax 6dges curve very slightly outw’ards to then inward to 
rear, which is cut off convexly straight, 

(6) Front wall vertical, top of caput straight and level, groove 
shallow and broad, bottom not below eye 4. Thorax rises behind 
to above half way up eye 4 at ^ and then slopes convexly back¬ 
wards to rim, the nnal concavity before rim being negligible. 
Kim rather marked and traceable round to caput. 

Colour medium mahogany, lightest at sides and much daikest 
at top of caput. Eye-frame black, ratlier broader than usual and 
very distinctly broken between eyes 3 and 4. A very stiong 
white wedge on either side of bridge, smooth and not due to 
hairs. 

JEyeB, —-1st row straight by summits, 1.1 and 1,2 subcontact> 
2 slightly ^behind L 2ias| 1. Eye square slightly broader than 
long and sides slightly approaching backwards; 2.3 very slightly 
<3.4, 4 » or very slightly >2. 4 projects but not markedly 
> 10 , and 4-rim very much <4.4. 

j?(£jffoes.~Project nearly horizontally forward by lower edge,. 
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visi})le from above, length > ] caput, upper edge strongly convex 
oeing subangular at length = 2 breadth. FYoin above edges 
snbparallel, outer being sliglitly convex. Upper teeth (>, 1 basal 
close to root of unguis, small and liable to be missed ; 2.3 .4.5 
largest with increasing spaces, 6 beyond angle very small, ijower 
teeth 6, strong, close, fi-oin base of unguis to level with 5 of 
upper. Thicki.sh liglit upper .scopula longest .‘il angle; thin dark 
lower. Unguis rather strong. Colour lighter than cejdialo- 
thorax, glabrous. 

'Fext-figure 7. 






3lvrm(Ovi<*AMf cunuita, sp. ii, 9 • 

*. ProtiU*. h. Kpig\no. 

Mcurilh ^.—Length = c^ 4- tr, = falx nearly. Outei* edges parallel 
to end of labium, then inclined straight outwards to rounded 
outer corner. Serrula at end only, which is slightly rounded. 
Truncation long, very ohlhjue, with very strong bhick Kscopula. 
Helow sc/ipula inner edge hollowed in front and at side of labium. 
Colour light. 

Labium. —Length > 2 brea<lt]i, pnnillel sides, slightly con¬ 
stricted at middle ; strong dark scopula. 

Palpi. —Spring " from near base of maxilla. Tr = width 
maxilla; f =5 j caput, jmrallel sides, rounded ends, flattened, 
length < 3 breadth; p ss ^ f, broadening to apex from narrow 
base. Ti < 2 p, broadens from base to apex, which is 2 width p 
apex. Ta very slightly > ti, rounded end ; the two together 
making a plate s=: 2 f, hairy on both edges. Total length of 
^palpus when extended =2 falx. 

Legs. —Order 4.1.3.2, with ail differences marked. 

1 st. c white, length = 21^ width, parallel or very slightly 
tapering. 

tr white, with sometimes dark patch on outer side; breadth 
a length » i c. 
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f white, strong black side-lines, clubbed at base, » ti. 
p ass ^ ti, white with dark side-lines, 1 spine pair, 
ti white with dark side-lines, 7 spine pairs, or 7 and 6, last 
3 or 4 pairs all terminating about level at end of joint, 
m light, > p, 2 spine pairs, of which last reaches to middle 
of ta. 

ta light « j m. 

2nd, c brown, strongly swollen at centre, length « breadth, 

tr broader than long, brown except for patch of white on 
fore side. 

Other joints, proi)ortions, and colours as 1st, but are slightly 
gi’eatei* in proportion^ and ta only slightly < m. 
ti has 3 spine pairs, m 2 pairs. 

3rd. c a little > c^, brown. 

tr short, cylindrical, brown. 

f > ti < p+ti, brown, vei^y slightly clubbed at base. 

P as J ti, curved downward, light except above apical end. 
ti bi Awii, slender, slightly lighter at end. 
m nearly = ti, light, darker shading at basal sides, 
ta = ^ m, light. 

4th, c < c^, brown except for light below. 

tr much longest, white with dark basal side-markings,. 

cylindrical, > c. 
f brown, slightly clubbed, 

p white except for b^o^vn above at base and apex, =;J ti. 
ti brown, lightest at apex, 
m brown, nearly = ti. 
ta white, < ♦ 

The light c^ and ti\ and trj are very noticeable, as also the dark 
side-lines on the liglit anterior legs. 

Sternum. —Blunt-pointed behind ci.i, which are alwut ^ their 
width apart, and between C 2 .s. Wider and pointed close behind 
c^, attempt at a point at c^, and then tapers to long point in 
front of C 4 . 4 > which are in contact. At widest point sssCj^, Colour 
dark mahogany. 

Pedicel.— ‘Short «s j caput, rather stout. Joints about equal, 
first very slightly longer, ^ 

Opisthosoma.—M iddle thickest, constricted at Brownish 
green with wiiite transverse band at constriction, somewhat 
Sghter below, with longitudinal central portion bordered by faint 
white lines from epigyne to spinners. Lung-sacs dark, wide 
apart. Epigastric fold procurved. 

Epigym .—A lighter semicircle in front of epigastric fold, ia 
the centre of which is a dark marking somewhat hourglass-shape 
(text-fig. 7, b), 

1st brown, thickness slightly greater at base than 
apex, 2nd longer, thitoest, lighter, cylindnoal. Srd as light as 
2nd, slightly thiclm, sulx^lindrioal. 
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Short Description. 

Prosonia very slight, longer tliau opistliosoiua. Ceplialic groove 
broad and shallow, capnt not very" iiiiudi higher than thorax. A 
strong wdiite wedge not due to hairs at sides of groove. 

Falees nearly horizontal by lower edge. Upper teeth 6, with 
4 middles much largest. Lower teeth 0, strong, close. Ta of 
palp = or very slightly > ti. 

Legs 4.1.3.2, with all differences marked. 1st has white c 
and tr, ami 4th white tr laiger than c. The anterior legs are 
light wdth strong dark side-lines f to ti. p^ has 1 spine pair, ti^ 
7 pairs or 0.7, m^ 2 pairs. Ti.^ has 3 spine i)airs, m^ 2. 

Pedicel shoHish, with jj very slightly > j^. 

Opisthosoina has thin white belt at j and is widest at | back. 

XotP'S .—Description based on 4 2 found at Dukit Besar 
3500 ft., Talum 4000 ft., and Gedong. One of the specimens only 
(from Bukit Besar) is acconipanie<l by its mimicked ant of species 
no. 2. The type-specimen is nither lighter than any of the 
others. Difference's from specinien to specimen are very slight. 
In one tCj has a distinct dark exterior marking not visible in the 
others. The sternum point is rather unusually far from the base 
of the labium. The cephalic wedge is always very noticeable ami 
serves as a recognition mark. 

This species is in many ways very Myrmarachne 7)iaxillo8a, 
but it may l)e distinguished without dilHculty by general shape of 
prosoma and opisthosoina, which are less scpiat, teeth of lower 
margin, white cephalic wedge, larger petlicel, and shape of 
sternum, wdnch is pointed instead of undulated between cox« and 
constriction of opisthosoina. 

Total lengths 7*8, 7*6, 7*3, 6*2 nun. 

Legs of specimen 6*2 mm. long;— 


L... 

.. c + tr l-O, f 1-9, 
c+ti+f 1'8, 

p-l-ti 2*3, 

m-f ta 1*1 =6*3 

2.,.. 

,, 

„ 1-0 =4-7 

3.... 

2-1, 

„ 

„ ] -8 =r)-8 

4.... 

.. c+tr I'l, f 2*1, 

2-5, 

„ 2-1 =7-8 


Ants accompanying, no. 2. 0 

S . Myrmarachne ramosa, sp. n. (Text-fig. 8.) 

Prosoma. — (a) Length «=* p 3 -|-ti 3 -f m^+ta^ nearly, slightly > 
opisthosoina. Caput a® thorax. Front wall recurved, not stepped 
back to eye 2. Sides straight or very slightly convex, parallel. 
Back wall straight with well rounded corners. Thonix joined 
across groove by distinct paralled-sided bridge which appears 
from above as a sharp constriction, though groove at l^se is 
nearly as wide as caput. Thoi-ax swells out at sides to about 
and then narrows with slightly convex and concave slopes to end 
which is cut square* 

(b) Front wall of caput nearly vertical but with very slight for¬ 
ward batter, top straight sloping very slightly up to eye 4, over 
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which it ih rounded. Back wall slopes straight down to narrow 
groove, height = | caput. Thorax slopes slightly up to ^ and 
then convexly and concavely to end where is rim, which can he 
trsced round to caput. 

(^olour mahogany, darkest on caput. Black eye-frame widely 
broken between 3 nml 4. Faint light haired wedges at sides of 
groove. 

Eyes. —1st row slightly piocairved by summits. 2=at| 1. 1.1 

an appreciable gap, J . 2 slightly wider. Eye squai'e markedly 
wider than long and very sliglitly wider at 4.4 than 2.2. 2.3 

distinctly <3.4, 3 below iqiper tangent to 2.4, 4 > 2 and lighter 
in colour, projects over edges. 4-rini <4.4. 


Te\t-figuie 8. 



Myrmaraohnt ramosa^ i^p. n., 
a. Profile, h, Sterniun &c. c. Right palpus from below. 

Longer than caput < prosoma. Length *» 3 width. 
Inner edge straight with black ridge, outer convex with blaclf 
ridge. End hollow’ed, with outer angle sharp,* innei* chamfered. 
On side view much deepest just beyond base, decreases consider¬ 
ably to apex, upper edge being straight and lower slightly hollow. 
Unguis long and tip reaching beyond end of maxillae, flat S curve, 
with short branch or knob at Groove non-existent and upper 
and lower teeth liable to be mixed up. Uf^r teeth 9, of which 
tha^ nearest to Unguis is strongest, the next S are spread over the 
paturon with gap in centre k^rgest, last teeth doser, smaller, and 
overlapping maxilto. Lower teeth about 10, smallt spread over 
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length of patuvon but closer at apical end. The two rows of 
teetli are notably crooke<l (text-fig. 8, h). 

Mactillce .—Length =ssc^ + tr^. Outer edges parallel to eml of 
labium, then inclined outwards to well rounded corner and 
slightly convex with truncation 45"; strong dark scopula. Below 
scopula inner edge hollowed in front and at sides of labium. 
Seri'ula. Colour light inahogjiny. 

Lahiuin ,—Length > 2 breadth, parallel sides, broadly and very 
slightly constricted near apex, end slightly hollowed, dark scopula. 
Dark inaliogany, light at apex. 

Palpi. —Spring from near base of maxilla. Tr > width 
maxilla, f = 4 caput, parallel sides, somewhat reduced at ends 
and slightly llattcned. p < tr < ^ f, broadening to apex from 
narrow base. Ti only a little > p above, = nearly 2p below, 
slightly brdadene<l from base to afHJX ; short, small, blunt, light 
straight process at outer lower aj»ex, largish hairs on inner edge. 
Ta a little > ti. blunt, suboblong. Fovea occupies little more 
than basal half. Organs have a fine black spine S{)ringing from 
outer basal rim of fosen passing backwards and inwards with 
double .spiral, and finitlly pointing forwwd rather on inner apical 
rim (text-tig. 8, c). 

Leys. -4.1 .3.2, with difterence between 3 and 2 only slight. 
1st. c length > 2 breadth, ratlier markedly tapering, bix)wn. 
tr narrower, slightly tapering, < ^ c, brown, 
f clubbed at base, = ti, brown, darkest above. 

" p = ^ ti, slight, curved, light, shaded at sides, 
ti 4 spine pairs, with sometimes a fifth very small, light, 
dark at sides. 

m = 1J[), 2 spine pairs near base and apex, basal much 
largest. 

ta < ^ m, dark. 

2nd. c much shorter, gibbous at base, lighter. 

tr cylindrical, < ^ c, light with shadeii si<les, 
f < fj, only a little thicker at base than apex, lighter, but 
side-lines darker especially fore, 
p ss nearly ^ ti, strong especially at apex, slightly curved, 
light. 

ti light, 3 spine pairs, 
m p, 2 spine pairs, light, 
ta < m, light. 

3rd. c, tr, f as 2nd, but dark all over, p, ti, m, ta slightly 
lighter than tiiese. p | ti nearly, m b ti, ta < ^ m. 

4th. c as c^, cylindrical, very slight tapering. 

set c, cylindrical, both c and tr lighter than 3rd and dark 
at sides. 

f brown, nearly as# p + ti, 

p > I ti, light, with dark apex above and at sides. 

ti, brown I nearly, slenderer, and back lighter at apex. 

ta < i m, light. 
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On the whole jbhe legs strike one as dark, none of the coxae or 
trochanters being really light, 

Stermim, —Blunt-pointed between ci . 1 , which are about j width 
apart, blunt-pointed between ci. 2 , which are not in contact, 
swells out with straight edges between C 2 . 3 , which are wide, and 
tapers to moderately long point in front of 4.4, which are in 
contact. Widest Bark mahogany as coxte. 

Pedicel neai*ly equals captit. j brown, longer than below 
jbs 2 jj,. black fore ena. 

Opisthosoma = prosoma. Thin and round with broad con¬ 
striction at Brown above and below in front of epigastric fold, 
which is slightly recurved. General colour very dark. 

Spinners. — 1 st light, stoutish, barrel-shaped, 2 nd lighter, 
slenderer, cylindrical. 3rd longest, darker, slender, cylindrical. 

Aixal tuherde. —Prominent, 2-jointed, 

Short Description, 

Prosoma » or slightly < opisthosoma. Cephalic groove i-ather 
narrow, with thorax about half height of caput and wedge of 
white hairs not very strong. 

(5 falx longer than caput < prosoma, flattened above. Unguis 
as long as paturon, flat S curved, with very short knob-like 
branch. Upper teeth 9, lower 10, but lines liable to be confused. 

cf palp = or nearly « falx. Tibia has short blunt process at 
outer lower apex. Organs have a spine twisted spirally twice 
and terminating pointing straight forward at inner apex. 

Legs 4.1.3.2 with diflerence 3.2 slight, no very marked 
colour contrasts. Tr^ 4 spine pairs, m^ 2 pairs, ti^ 3 pairs, 

2 pairs. 

Pedicel nearly x® caput, with 1st joint markedly greater than 
2 nd, especially belo>v. 

Opisthosoma widely constricted at with longitudinal brown 
coriaceous marks above and below and in front of epigastric fold. 

Note .—Description is based on 4 cJ from’ Bukit Besar and 
Biserat, two of the specimens from the latter associated with 
ants nos. 9 and 16 respectively. There is not much diflerence 
between specimens except some variation in intensity of leg 
colouring. 

Measurements;— 


Total lengt^hs 5*0, 5*2, 5*4, 5*8 mm. ex falces. 
Legs of specimen 5*2 mm. long:— 


1..., 

.. c+tr 0*8, 

f 1-2, 

p+ti 

1-9, 

m + ta 1*2 

«:51 

2.... 

. ♦ ,, 0*6, 

„ 1-2. 


1-3, 

» l-O 

ss4*l 

3 ... 

» 0*8, 

„ 1-2, 


1-3, 

1-2 

-.4-5 

4...’. 

. „ 1*0, 

1*7, 

»» 

2-0, 

« 

mii-6 


$. Mx&MARAcaifif AXimcmtTAATA, sp. n. (Text*flg. 9*) 

PRosoiiA.«-Ii6iig|th sa» opisthosoma m + in^. Greatest 
breadth distinctly > greatest height. Oaput m or slightly < 
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thorax. Front very slightly recurved, slightly stepped back to 
eyes 2. Side walls very slightly convex and tapering outwards 
towards eyes 4. Hack wail strongly procurved at groove, winch 
is strongly constricted abov e an<l much less so below. Thorax 
curved mther strongly outwards from gi-oove to slightly in front 
of centre anrl then inwards to reai‘, which is cut nearly square. 
Eim dark. 

Caput somewhat convex and higher behind than before. Sloj^es 
at moderate angle behind, with groove low and < half height of 
caput and broad. Thorax rises to about \ and then falls convexo- 
concavely to turne<l-up but not abrupt rim, which is dark and 
traceable round to caput. A slight white wedge at thoracic 
groove. The general shape is well rounded at angles. 

(Jolour light mahogany, with black eye-frame broken in front 
of 4 and with lower boundary not so well defined as usual. 


Text-figure 9. 



a 



^rr rr 

ct 


Myrmarachne alhicrvrata, sp. ii., Af. lateralis, «p. n., ?. 

a. Sterimm &c. ot JM. albicrurata, b. Do. of Af. latsralts, 
e, Epigyne of AT. lateralis, 

Eyea, —1st row straight, intervals 1.1 and 1.2 slight and 
about equal. Eye square broader than long, parallel sides. 
3 midway between 2 and 4. 4 > 2. 4.4 distinctly > 4-rim. 

Fahes, —Length as J caput, nearly parallel with inner edge, 
very slightly convex, length as 2J breadth. Side view sti*ongly 
convex or rather ang\dar at nearly base almost hoidzontal. 
Groove marked, both outmr and inner scopulte lighter and thinner 
than usual. Upper teeth 8 or 9, slightly irregular in size and 
spacing; lower 8 or 9 closer, especially away from root of unguis. 



308 


Mtt, H. J>. BAJDOOCK OIS 


MaxilUf> = eornmtay very light in colour; scopula dark^ strong. 
Labium = cornuta, very slightly darker than maxillie; soopula 
light, strong. 

PalpL —Spring from near base of maxilla. Length of tro¬ 
chanter SB narrowest width maxilla. Femur < J caput, flattened 
with rounded ends, of which Iwisal is slenderer. Patella alx)ut = 
trochanter. Tibia slightly < tarsus. Usual shape, but tai’sus 
slightly more pointed and hairs even on inner edge rather scahty. 
Joints to femur white, patella to end much lighter than usual. 
Legs. —4.1 .3.2 with 3 nearly = 1. 

1st. c cylindrical, length s= 2 breadth, white. 

tr length < width c, narrower, white with slight blown 
longitudinal marks on inner side, 
f nearly = caput, slightly widened at base but not clubbed, 
white with dark longitudinal side-marking near basal half 
of fore side. 

p = ^ ti, light with dark side-lines, no spines, 
ti > f. 4 spine pairs moderate, evenly spaced and subequal, 
but 3rd rather the strongest, white with dark side-lines, 
m s= p, 2 spine pairs of which first is as strong or stronger 
than 3rd of ti, white, 
ta very slightly < ni, white. 

2nd. c length =s:| c, = bi*eadth, gibbous, white, 
tr length = | c = breadth, white, 
f < fj, white.^ 
p > I ti, white. 

ti 2 spine pairs, p-f ti = or < f. Very slight dark side-line, 
white. 

lU 2 spine pairs, white. 

ta very slightly < m, white, m-f-ta » p-| ti. 

3rd. c slightly > c^, *brown, less gibbous, 
tr > I c, brown, darkest at asides, 
f > f., slightly broader near base, brown, 
p > I ti, light with brown above distally, 
ti light* with dark sides most marked at base, p+ti slightly 

> f. 

m slightly > ti, white. 

ta < m, m+ta distinctly > p+ti. 

4th. c distinctly > Cj, with same proportions, light witli dark 
sides. 

. tr neaidy 35 = c, denderer, white with dark markings at side, 
of which fore much the stronger, 
f long, slightly clubbed, brown, 
p ti, white, brown above distally. 
ti brown except for slight white continuation of p below, 
p+ti distinctly > f* 

m long, li^ht except for slight darkening at basal sides in 
continuation of ti. 
ta ae I m and Very slightly darker. 
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Sternum. —Hliort-poiuted between which are < | width 
apart, and l^etween <‘ 1 . 2 , extends to si<les between (* 2 . 3 , which are 
very wide apart, contracted between 03 , 4 , and the point, which is 
liot well marked, is met between c*. 4 , which are not cpiite in 
contact, by a very tine pointed projection from the fore lorum of 
the pedicel. Gieatest width = Hrown. 

Pedicel = ^ caput, very much so })e 1 ow ; abo\e the 

fore Jorum is slightly broader and longer than the second, below 
much strongei and broader and extended forwanl into a very long 
fine point. 

OpiSTHObOMA. Subcylindrical, length =s: 3 or 4 breadth, bioadly 
hut not deeply constricted at Dark green, with faint wdiite 
obli(pie markings at constriction and suggestion of w bite mark¬ 
ings below\ Lung-sacs browui and wdde apart. Epigastric fold 
recurved, very clear cut. 

Kpigyne. — Immature. 

Spitaters. ~lst much thickest, barrel-sha];)ed, dark. 2nd about 
same length, very thin, white. 3 rd about same length, very 
slightly thicker than 2 nd, darkest. 

Jnal tuhercle.- -Moderate. 

HuORT DESCRirilON. 

Prosoma = opisthosoma. Groove lather deep but broad, and 
thorax not using much behind it. Constriction appears rather 
sliarp from above, cephalic w'lalges slight and with a very few 
white hairs, 

Ta of palp a little > ti. 

l.*egs 4. 1 .3 .2 with I and 3 nearly e(|ual. Tlie anterior legs 
are almost wldte as are the coxie of 4. tr^ as long as hut 
tlnnuer, white wdth dark sides, greatest coxa, p^ no spine, 
ti, 4 spine pairs, ti, 2 pail’s. The baokw^ard point of sternum 
met hy a very long and narrow jioint reaching forward from 
under side of pe<Ucel. Legs 1 alxmt their width apart; legs 4 
not (piite in* contact. 

Pedicel =» ^ caput, > j^. 

Opisthosoma subcylindrical, broad but shallow constriction 
at 4 , with faint oblique white markings sometimes evanescent. 

Xote, —Description based on 3 immature $ from Ban Sai Kau, 
JIandock, and K. Mahek, Jalor, only one of w’hich was in good 
condition. 

Measurements 5*7, 5*6, and 4*5 mm. 

Legs of specimen 4*5 mm. long:— 


1 . c+tr+f I'l, p+ti 1'4, m-f-tal*0 s=:3’5 

2 . „ I’O, „ 0*9, „ 0*9 4:2*8 

3 . „ M, „ 1 % „ M 


4 , ... 9+trDO, fO’9, „ D7, „ 1*5 =5*1 ^ 

Ko ants accom^nying. 

It is quite possible that this species and the following one may 
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be identical; the grounds on whifeh I keep them apart provision¬ 
ally are 

(1) Shape of siernwn (text-fig. 9, a, 6).—In J/. lateralis legs 2 

are as close to one another as legs 1; in Jf. alhicrurata 
they are normal. 

(2) Spine pairs. — alhio^urata, p, no spines, tij 4 prs., ti^ 2 prs. 

lateralis^ p^ 1 spine, ti, 6 prs., ti^ 3 prs. 

(d) alhicrurata light in colour, lateralis dark. 

Of two specimens, however, which were much damaged and 
cannot be certainly identified, I found in the first (collector’s 
number 4) agreement with alhicrurata in (1) and (3) and with 
laterals in (2); while the other (collector’s number 92 A) agrees 
with alhicrurata in (1) and (2) and with lateralis in (3). 

y . Myrmarachne lateralis, sp. n. {I’ext-fig. 9.) 

pROSOMA. —Length < opisthosoma = tij-l-ni,. Caput = thorax. 
Caput hardly stepped back at eyes 2, well rounded at rear corneis. 
Bridge rather broad at top and only very slightly constricted 
below. Thorax spreads out behiml to widest at well I'ounded. 

Croove shallow but broad, witli rim thin. Tliorax considerably 
lower than caput. 

Colour dark, almost black on caput, strong wedge of white haii s. 

Eyes, —Ist row procurved, intervals slight but perceptible. 
Is=5 3time8 2. 2.3ss3.4, 3 very small and rather above inner 
tangent to 2.4. 4 = 2. 4.4 > 4-rim. Eyes 2 and 4 rather 
prominent. 

Falces. —Length =s | caput, nearly horizontal, sides subparallel, 
alightly convex outside at distal end. On side view straight below, 
strongly convex above, with angle at ^ to Teeth 7 or 8, largest 
at centre, falling in size both ways. Lower 8 or 9 close, largest 
at centre, smaller than upper. Modetate greyish outer scopula. 
Inner a few dark hairs, ^ 

Masrillce, labium « eorrtuta. 

Palpi.-^Spring from base of maxilla. Tr = widtli of maxilla 
at narrowest; femur flattened, < ^ caput, reduced and rounded at 
ends, greatest width « | length, p very slightly larger than tr, 
'expands distally. Ti and ta form flat plate, hairy especially on 
inner edge. Ta > f > ti, but diflferences not great. 

1.3 * 2. 

Ist. c claviform, length < 2 breadth, brown. 

tr < width of c, light with strong dark side^markings. 
f long, claviform, light with dark side^^marks very broad at 
base. 

p > ^ ti, light with dark side-marks, 1 spine' below at f. 
ti < f, light with dark side-marks; spines 6 pairs, or 5 foie 

, and 6 aft, the 3rd considerably strongest, 
in mucK < ti and darker, 2 spine pairs of which let is very 
strong. 
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2nd. c white, < gibbous, 
tr white, < i c. 
f white. 

Other joints marked as 1st but much lighter, 
p a=» ^ ti, ti 3 pairs of spines, m > ^ ti 2 prs., ta > | ti. 

3rd. e tr considerably stronger than in 2nd, dark brown, 
f slightly clubbed, dark brown. 

p brown but very slightly lighter, = ^ ti, a long hair above 
at distal end. 

ti dark brown, stout, < f. 

ni slightly > ti and slenderer, dark at base, lighter toward 
apex. 

ta light, > "J in. 

4th. c largest, light centre strip below, otiierwise dark. 

tr light with dark sides, at any rate a picul ly, cylindrical, esc. 
f long and dark, very slightly clubbecl at base, 
p light except for apex above, •= :J ti. 
ti dark, < f. 

ni dark, slightly < ti and thinner, 
ta =r 1 in, lighter. 

- Short-pointed between 1.1, wiiieh are very close, 
and between 2.2, very strongly contracted between 2.2, which 
are very close, swells out with boss * lie tween 2.3, which are well 
separated. I’apers between 3.3 to a iioint in front of 4.4, which 
are as far apart as 1.1. (Greatest wi<lth =c^. Dark brown. 

Pedicel = wiput. jj much > 

Opisthosoma. -Fusiform, slightly constricted at :J, widest a 
little behind uiid<lle. Dark greenish, with thin oblique white 
markings at sidas of constriction extending well bjick below\ 
Epigastric told sti-aight to procurvetl; lung-sacs wide and region 
b^^tweeii them hairy. 

Ep'tgi/tve ,—A dark horseshoe enclosing a central fork. (Text- 
tig. 9, c.) 

iSplnners. —1st barrel-shaped, dark, 2nd lighter, longer, 
thinner. 3rd cylindrical, < 2nd, darkest. 

Anal tubercle. —Two-jointed, not very marked. 

Short Description. 

Prosoma well rounded, with broad shallow groove an<l caput 
considerably higher than thorax. Cephalic we<lge of strong white 
hairs but not veiy broad, 

Falces nearly horizontal, with teeth upper 7 to 8 and loww 8 
or 9, the latter close and much smaller than the upper. 

Legs 4.1.3.2, with 4 much the longest, has a single spine, 
ti, 5 pairs on o and 6, 2 pcs., ti,, 3 prs., iii,, 2 prs, 2nd legs 

white, 1st white except coxae, 

Sternum well rounded, both ca.s, ci.i very close, more so than 
ts^.d wide. 

Pedicel = caput, much > 
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.Opisthofioma = proBoiua, fiibiforxn, couhtricted at I aiid with 
oblique narrow white stripes couiinencing at sides of constriction* 
Note,— Description hailed on 2* $ from Bukit Besai and 
Suugkei. Lengths 6*2, 6*3 mm. 

The following measuiements are from the specimen 6 2 mm. in 
total length ;— 


L... 

.. c+ti 0*9, 

f 1-2, 

p + ti 1*8, 

m + ta 1*1 =5*0 

2.... 

.. ,, o-(i, „0-9, 

„ 1 - 3 , 

„ 1*0 =3-8 

3.... 

.. „ 0-6, „ 1-0, 

.. 1-4, 

„ 1-4 =4-4 

4.. . 

.. „ M, 

» l'!>, 

,, 2-1, 

„ 2-0 =7-1 


No ants accompanying. 


cf . MyRMARAOHNK BISERATENSia, sp. 11 . (Text-fig. 10.) 

Prosoma. — (a) Length slightly > opisthosoma == p^ 4-ti^ 
-f m^-p ta^,. Greatest height and greatest breadth each = \ length" 
Caput =z thoi-ax. Front wall very slightly recurved and stepped 
back at eye 2. Side walls stiongly convex. Grooie narrow and 
slightly recurved. Thomx well i*ounded at sides and terminated 
with almost square end of | full width. Bim strong. 

(h) Top of caput flat. Groove narrow and shallow. Thorax 
rises slightly behind it and then falls with strongly couvex slope 
to end with strong concave rim. 


Text-figuie 10. 



Myrmarafik»0 sp. n*, 

^ProflW. ft. Palpus, c. Sternum Ac, 


Dark, especially on ^ut, but eye-frame traceable, blaoK 

Ist row straight by summits, 1.1 very close, 1.2 close. 
2 rr 4 L 3 slightly nearer 2 than 4 and on npper tangent, 
4 slightly > 2. Eye square broader than long, 4.4 very slightly 
>22 and about = 4-tiin* 
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Falces =: cephaJothorax, lengtli =; 5 breadth, straight inner 
edge, outer slightly eon vex, biojidest at End concavely trun¬ 
cated and facing sliglitly outwards so as to make inner end rather 
pointed but not proje<‘tiiig. Upper edge at first flat, tlion rises 
with strong convexity so as to make it much higher at Lower 
edge at first flat, then a convex step <lownward and flat to end. 
Lighter colour and stippled. 

Unguis not as long as falx, reaching only to end of flat, doubly 
curved and with distinct prominence (not, however, to be called 
a branch) at Groove lather distinct, but not deep. Upper 
teeth 4, 1 at base of unguis strong but very close and liable to 
be misaeti, perhaps rather a process at end of falx ; tlie other 3 
equally spaced along 2nd bjusfil quarter. Lower teeth 15, evenly 
spaced, stronger than usual and, at any rate, some of them 
alternate in si^^e. 

Maadllm.--- 8hape as maxiUosa. Scopula veiy strong, but grey. 
Outer portion <lark, inner equally wide, light. 

LahivAn^ — Propoi'tions and colouring as maodllosa. Slightly 
constricted in middle, paiullel sides, and apex concave with dark 
scopula. 

Palpi ,—Spring from near base of maxilla. Tr> width maxilla, 
dark sides, light below ; f =s= 2 tr, dark, with grey bail's slightly 
curved ; p < tr, parallel sides. Ti nearly = f, short process at 
fore, outer, lower corner, widens apically. Ta a little > J ti, 
oblong. Both ti and ta are hairy, with a strong fringe on inner 
edge. Ti=ta below. Eovea occupies a little more than basal half 
of ta, and is surrounded by a dark hairy edge. A spine springs 
from bas^il inner edge, coils up inner side round Ij times and 
terminates in a fine point facing forwards. Style long and looped 
kickw^ards fi*oiu bulb in front. 

Legs, —4.1 .3.2, with differences more or less equal. 

1st. c ovate, lighter than falces. 

tr < width c, lighter with dark at sides, 
f clubbed, dark, long, 
p curved == ^ ti, no spines, dark. 

ti dark, spines difficult, but apparently there have been 
5 pairs all weak, of which first two are basal and media) 
and last three fairly close at apical end. 
m == 3 ti, dark, 2 spine paii^ much stronger than ti. 
ta =: I m, dai'k. 

2nd. c a little longer than broad, 
tr short, dark sides, 
f dark, more clubbed than f,* 

p ==: ti, curved, dark at apex above and sides, no spines, 
ti dark at sides, 2 spine pairs. 

m nearly =: j ti, light except for dark marks on sides at 
base, 2 spine pairs* 

, ta flis m, light. 

The tibial spines of 2nd are very strong compared with 
those of 1st. 

, P»oc. ZooL. Soc,~1917, No. XXII. 
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3r(l. c, tr, f, dark and all a little longer and stronger than 2nd. ' 
p = ti» both dark, 
m nearly =: ti, light. 

ta =: J m, light. ♦ 

4th. c < stout, length = 1 ^ greatest breadth, dark, 
tr > c, much longest tr, light with dark sides, 
f long, clubbed, dark, 
p = -j^ ti, dark, 
tr dark, cylindrical, 
m = ti nearly, 
ta z= ^ m, light. 

tSternum ^—Truncated between ci . i, which are about J width 
apart, swells out between other c, especially between .j, which 
are only a little wider than tlie others, tapers with undulating 
sides to a sharp but rather short point in front of C 4 . 4 , which are 
in sub-contact. 

Pedicel. —Short but distinctly visible from above, j, as seen 
from above distinctly longer than 1 st upper lorum decreases 
backwards, where it is procurved, much broader than 2 nd. 
Whole length of pedicel < 2 greatest width. It is received into 
a short socket projecting from opisthosoma. 

Opisthosoma. -Egg-shaped, widest about 3 . Above general 
colour dark greenish brown, l)elow somewhat light, the front of 
epigastric fold yellowish, corneous, behind a longitudinal lighter 
liand to spinners, widest at fore end, whence it ieduces suddenly 
and then parallel. 

Spinners, — 1st stout, subconical. 2nd longest, lightest, 
thinnest, cylindrical. 3rd very slightly stouter, shorter, and 
darker than 2nd. All spring from projections of abdomen and 
are 2 -jointed, with 2 nd joint very short. 

Anm on a strong •tubercle. 

SHOKf Besceiption. 

Prosoma very slightly > opisthosoma. Caput thoi’ax, 

' Groove narrow and shallow. Thorax well roUnded behind and 
only slightly lower than caput. Hides of CJiput convex. Fa lees = 
cephalothorax, subparallel, »n side view much thicker towanls 
apex. Unguis slightly < paturon and with distinct prominence. 
Teeth, upper 4 all in basal half and are close to base of unguis; 
lower 15 partly alternate in size. 

Palpi. -—Tibia tarsus. Fovea only occupies basal half of 
tarsus, a spine springing from basal inner edge coils 1 } round and 
terminates pointing forward. 

liOgs 4.1.3.2, with moderately equal intervals. Spines of 
tij noticeably weak but probably 5 pairs, 2 pairs, tr 2 pairs, 
very strong for 2nd leg, 2 pairs, tr^ and tr^ are distinctly 
lighter than other joints. 

Sternum rather bread.. 2nd and cotm only a very little 
further apart than the others. ^ 
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Pedicel shortish. 

Opisthosoma, as wliole spider, rather squat. 

Note ,—Tlie description is Iwsed on a single c? from Biserat, 
length 6*2 mm. Its general shape reminds one of J/. maxil- 
loan $. 

The following are measurements of the legs:— 


1.... 

.. p+tr rs, 
.. „ 1-0, 

f 1*9, 

p-hti 3*0, 

m-f ta 1*9 

=8-1 

2 ..,. 

„l-6, 

„ 1-9, 

» 1-2 

=5-7 

3.... 

.. „ M, 

„ 1-6. 

„ 20, 

„ 2-0 

=6*7 

4..,. 

.. „ 1-3, 

» 2-4, 

2-6, 

„ 2-G 

=8*9 


This spider was found in company with ants nos, 2 and 17. 
It is very piobably a d of Jf. 'niaxillosa^ which it strongly 
resembles in general shape and colouring, all its features being 
those of TnaaiUoaa exaggei'ated even to the falces. The only 
distinct difference is in the sjune pairs. It is the only 6 in the 
collection the least like the $ •ntaxillosa^ which is so common, 
and I shoidd not have hesitated to claim it as the c? did it not 
differ so strongly as regards teeth and tihial spines from Thoreirs 
cf M, (Toxens) maxillosa. It was found in company with 
cf Epidius hngipalpis described above. 

cT. Mvtimarachne gedongensis, sp. n. (Text-fig. 11.) 

Phosoma. - Length a little > opisthosoma =: p^ + t,. Caput > 
thorax. Front wall slightly projecting in centre and stepped 
back to eyes 2. Side walls straight, very slightly approaching 
backward. Back wall nearly straight. Groove not marked from 
above, but walls of thomx going on nearly straight with slight 
convex and then concave slope to rear, which is cut nearly square 
and about i greatest width and strongly rimmed. 

On side view caput flat but convex near eye 4, back slope 
steep, groove about f caput, the broad thorax rises convexly to ^ 
and then falls gradually convexly and concavely to rim, which is 
shallow* 

Epes. —1st row straight by summits, 1.1 in contact; 2 subcon¬ 
tact with 1 and a little stepped back, = ^ 1. Bye square broader 
than long, pfirallel. 3 slightly nearer 2 than 4. 4 > 2. 4.4 = 
4-rim. 

Falces .—Ijength = cephalothorax, breadth =| length. From 
alK>ve inner edge straight, outer convex, being widest at L ©nd 
cut square. From side slightly concave above, below a double 
flat step to then straight to end. Lighter colour and granu¬ 
lated. Unguis > f paturon, bisinuate, with basal curve nearly 
flat, simple. Teeth, upper 6 or 7, of which 1st is very strong at 
root of unguis and pointing forward, 2 or 3 close to it, and 
remaining teeth at other end of groove and wide* Lower 7 to 9, 
subequally spaced and decreasing from base to apex of unguis. 
Groove well marked. 

Mi/mUm .—As tmTiforms^ but outer comer sharp* Length =c,. 

22 * 







316 


MR. n. O. BADCOOK OR 


Labium .—As turnforinisy but base is very distinct, terminating 
in a short point well in front of sternuui. Apex very slightly 
concave and scopula light. 

Palpi .—Spring fr 6 m near base of maxilla. Tr > width maxilla; 
f slightly > tr, < c^, rather strongly curved ; p slightly < tr, very 
slightly widening forward. Ti a little longer and much stronger 
than patella, much wider apically and with strong pointed outer, 
lower, apical piwess. Fringe of long ilark hairs on inner edge. 
Ta broader at base, cut off wjuare at apex, slightly longer than ti, 
hairy. Fovea occupies about 5 . A spine springs from outer 
base of organs and passes nmnd on inner edge of * fovea, termi¬ 
nating with a slender forward point at aliout middle of apex. 

Text-figure 11. 



Afj^rmarachne /^edonffensit, np. n . . 

a . Profile, b , Storiium c . 


Legs, —4.1,3.2, with considerable differences. 

Iflt. c longest, length =: 2J breadth, parallel or very slightly 
tapering, light, slightly dark at base and aides, 
tr long, nearly 1 0 . 
f slightly clubb^ at base, dark, 
p ss I ti, 1 pair spines, light. 

ti, spines from 6 and 7 to 8 and 9, strong, and lost 4 or 5 all 
terminating at end of joint, light, 
m, 2 spine pairs, of whion Ist very long and both terminate 
about middle of ta, darker. * 

ta < i dark. 
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2nil. c very slioit and gibbous,.dark, 
tr veiy short, light. 

f less clubbed than f,, light with dark sides, 
p zz ti, no spines, 
ti, 3 or 4 spine [)airs. 

in, 2 spine pairs, all spines are very strong foi* 2nd leg. 
ta < ^ ti, light. 

3rd. c <k tr larger than c and tr,. 
f dark, clubbed slightly. 

P = i 

ti cylindrical, 
in > ti, ta zz ,{ in, 

4th. c a little > t*,, but much < c,, slightly tapering. 

tr much longest, > c, < c,, cylindrical, light with dark sides, 

f long, slightly clubbed, <lavk. 

p zz 1 ti, slightly curved, dark. 

ti cylindrical, dark. 

m slightly < ii, darkest at end sides. 

t« zz J m. 

(^iloiir contrasts of legs’ v ery slight. 

Siernvin. —Short-jiointed between Ci i, which are about I their 
width apart, and between Cj sharp-pointed between ci».;t, which 
are only very slightly further apart than the others, and thence 
nnduiating to a not vmy long point in front of C4 4, which are 
not (juite in contact. 

IhSDlOEii. — Shortish, 3, > j , 1st loiuin paralhd-sided and con¬ 
cave behind, slightly wnder than 2nd. Helow lornm is continued 
forward hy a narrow^ projection towards sternnin, but not to 
meet it. 

OiMSTHosoMA, Ovate, thickest at middle, very slight con¬ 
striction at {, which is marked hy slight ohluple w'hite lines at 
siiles. Oeneral colour brow’n-green. Helow, central longitudinal 
wdde lighter marking from epigasrt-ric fold to spinners, sliglitly 
constrict*ed near front. Epignstrie fohl procurved, with area in 
front yellow-brown and corneous. 

Spinwrs .—As bmraieusts. 

Anus, —i)i8tinctly protuberant, with two joints. 

Short Description. 

Prosoma very slightly > opisthosoma = p^ -h Caput > thorax. 
Groove and thoi’ax moderate. 

Falces zz cephalothorax, unguis > | patui*on. Upper teeth 6 
or 7, of which 1 very stixmg at root of unguis and 2 or 3 adjacent, 
rehiainder distantly spaced at other end. Lower teeth 7 to 9* 

Palpi.—Trochanter rather long, tibial process strong Ta 
idistinctly > ti. Fovea occupies more than half tarsus: organs 
have spine springing from onter base and passing round inner 
edge to tern?iinate in fine point in front. 

V Legs 4.1.3.2, considerable intervals. Spines of ti^ from 6.7 
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to 8 .9, Pj 1 pair, ta*j, 3 or 4 pairs, and tr^ much lazier than 
the others. 

Pedicel shortish, with long and narrow point reaching forward 
between C4.4 towards but not reaching sternum. 

Opisthosoma ovate, with faint attempt at constriction at i and 
slight white lateral markings thereat. 

j^ote .—Description is biSed on two males of lengths 6*9 and 
7*0 mm, from Bukit Besar and Gedong. 

The following dimensions are from the 7‘0 mm. specimen:— 

Prosoma 3'2. Opisthosoma 3*2. 


Legs 1 — 

.. c+ti 1*5, 

f 2*9, 

p+ti 

3*4, 

m+ta 1*9 

= 9-7 

2 . 

. „ 1 - 0 . 

»l- 6 , 


20 , 

„ 1-6 

= 6-2 

;j. 

. 1 - 0 , 

« 2 -l, 

*> 

2-3, 

9,0 
„ J 

= 7-7 

4. 

. „ 1 - 8 , 

.,3-2, 

1 » 

3-2, 

„ 3-0 

= 11-2 


One of the specimens was accompanied by ant no. 6 . 


Agobius Thor, 

Thorell, St. Rag. Mai. 1877, p. 216; E. Simon. Hist. Nat. 

Araign. ii. p. 537 (1901), 

$. Aoorius gracilipes Thor. (Text-fig. 12.) 

Prosoma. Gephaiothorax , —(a) Front trupcated with very 
slightly recurved edge beyond front, of which eyes 1.1 project 
slightly and 2 .2 less. Sides straight and very slightly approach* 
ing to I thorax, where they commence to approach more rapidly 
with slightly concave edge. Hind end broadly truncated, some¬ 
what concave. Hind end of caput is slightly indented and 
thoracic grooves indicated. Separation of thorax from caput 
clear, but groove not deep and no constriction at sides. Edge is 
rather dark at end and end% of sides of thorax, but does not 
appear as a distinct rim. General colour light reddish yellow 
except for black eye-frame on front and sides. 

( 6 ) Eyes 1 .1 project strongly like the bufiers of a waggon, 
2.2 the same slightly above and beliind, clypeus is almost 
negligible and underhung, and these together form the front 
wall. Top of caput distinctly convex from eyes 2 to 4, and again 
over 4, being about | as high as long. Dark eye^frame reaches 
only to about bottom of eyes 2 .4 and is almost broken just in 
front of 4. Groove slopes at 45^ fiorn above 4, and is only about 
as deep as middle of 4. Thorax rises convexly to about | and 
falls concavely for last end being slightly turned up but not 
really rimmed. Thorax as high as caput. * 

(c) Olypeus very slight, smooth, procurved. Short grey hairs 
around eyes 1 . 1 , and dark hairs fonger on olypeus and al|ov 6 * 
eyes. * Top of caput flat or ,very slightly copvex. Sides slope 
inwards very slightly and oonvexly ftw below eye 2 > wldch 
projects strongly and forms angle* 
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Eyes, —Olypeus concave, < i eye 2. Ist row strongly recurved, 
top of 1 being level with mid 2. 2 = ^ 1, all 1st row in sub¬ 

contact. Eye-quadrangle broader than long and very slightly 
narrower behind. 4 < 2. 3 distinctly ne#irer 2 than 4 and 

slightly inside the upper 2.4 tangent. 2 are on attached fore 
and aft 4 >rojections. 4 project strongly outwards. 

Falces ,—Almost concealed from above, nearly horizontal, length 
only a little > diameter eye 1. Moderately broad and rounded 
on top and side views. From below slightly tapering, with a 
few dark hairs in centre. Angle well rounded. Groove distinct. 
Ungues slope inwards. Upper teeth 1 large at angle, 1 small 
below. Lc)wer, 1 large about mid-ungui.s, but slightly less than 
large u]»per. There appears to be a small tooth at end of 
paturon behind root of unguis. Scopula of long light hairs on 
outer margin. 

Text-figure 12. 



JLyoHuB graeiUp$B Thor., ^. 

a. Profile, b. From above, c. $teruum Ac. d. First leg. e, Kpigyne. 


MoogHUb, —Much shorter than Myrtncvrctchney < c,, rounded and 
expanded at end and slightly spreading. SeiTula at outer edge 
and'end; dark scopula at truncation, which is short and nearly 
transverse, a few hairs along outer edge. 

—Very short, broader thap long* White edge with 
scanty dark scopula. 

JPafpt.—Sping from about half maxilla. Tr short, < width of 
maxtUa, and 2nd division small; f a little > maxilla, slender. 
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cyliodrical, straight or very slightly curved, with slight dusky 
shading at sides ; p == j f > tr, slightly wi<ler at apex than base; 
ti < p but much thicker and more hairy; ta > ti, joint between 
the tw’o somewhat curved, p, ti, and ta all have hairy fringes on 
both sides, increasing from veiy slight at p to strong on ta; on 
back they are greenish. Ta and ti are slightly flattened^ but not 
nearly to the safhe extent as Mynimrckolim^ and tlie joint between 
them is quite distinct. 

Legs, —4 = 1-3-2, but measurements not good and either 4 or I 
may be the longer, 

Ist. c length n 2i width = nearly width of sternum,*light, 
cylindric^il. 

tr =: lie, cylindrical, a little darker. 

f long, clubbed at base, slender, <larker, and very ilark at oik* 
side below. 

p = sternum > f, slenderer, dark below, light iit end ; this 
extraordinarily long patella is the most characteristic 
feature of the genus. 

ti < p, with angle half way, after which it becomes stouter 
and bends outwards. 5 S]>ine pairs beginning at angle, all 
are strong, Isi reaches more than half way to apex, and 
remainder all end level with apex, 
m very short, < tr, 2 spine pairs, 1st veiy strong, springing 
from middle and reaching well beyond 2n<l, which springs 
from end and reaches to mid ta. Joitit about as stout as 
end of ti. 

ta = m, lighter and slighter. 

2nd. c < c^j^^wliite. 

tr = I c, light, with black blotch at lowei* a})cx. 
f very slightly if at all clubbed at base, the black of tr is 
carried up as'a strong black line below or rather to the 
side of whole length of joint, 
p =: -J- f, slightly curved and stouter at apex, 
ti =: 2 p, slender, 
m n 1 ti; ta missing. 

3rd. c a little shorter and stouter than c,. 
tr =: ^ c. 

f very slightly, if at all, clubbed at base, slightly clouded at 
sides. 

p, ti, m as 2, but slightly stouter, 
ta = i m. 

4th. c very strong, slightly broader at base than apex, longer 
than Cj, stouter than 
tr > e and > tr,. 

.Begieuxing joints as 8 . 

All tarsi have claw-tufts and two pectinate claws. 

—Shield-shaped, with expanded ears at front* cj. i are 
wide apart, springing from opposite the ears; ci.a is broad, 
nearly — breadth c^c^ less, c^Cj least, C 4.4 in contact, sternum 
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terminating in a short point in front of thorn. The legs appear 
to spring from a separate cliitinous plate lying between doisal 
sliield and sternum, an«l produced into a long socket to ttike c^. 

Pedicel.- -Vo ry siK)rt; it is just {)0SRilde to see its point of 
entrance below dorsal concavity at top, hut it Ciinnot be seen at 
all from below. 

Opistiiosoma. — Ahdovmi n: IJ ccJldialotlioi'ax, subcylindrical^ 
widtli =: height zz < \ length. Rouu<led in front ainl behind, 
being slightly wider bcdnnd, slight constriction half way. On 
side view constriction at (1 round-colour greenish brown above 

formed by a light grotmd dark-lined,-two small white blotches at 
constriction in a transverse line, followed by a large central white 
blotch. From the snifill blotches white lines slope downwards 
and backwards across (he 8i<les, getting wider as they proceed and 
connecting wit}j white ground-colour which prevails below l)ehind 
epigastric fold to spinners. Spiracular plates chitinous, yellow-¬ 
brown, and so vvi<le apart as to be iiardly visible from below and 
noticeable fi’om the side. Hetween them a strip of same colour, 
but 1 think not chitinous. Epigastric fold is strongly prociirved, 
but not well marked. 

Epiijifne. - A small white semicircular pit edged w-ith daik red 
and with a pair of dark maikings forming arcs of a semicircle 
outside. Not very marked, but clearer than in Myrmarachne, 

Hplnnerft. As seen from below, spring from a very distinct 
lmlf-.sock(‘t. the edges of wliich, however, are not continued round. 
All spring from sejiarate hock(‘ts inside the al)Ove and are 2- 
jointe<l, the basal joint being very long, tlie second very minute. 
1st. Veiy slightly tajiering, alKiut twice as long as broad, brown- 
yellow. 2nd. Equal length, lightest, slenderest. 3rd. Dark as 
1st at ba.se, light MS 2nd at apex, intermediate in stoutness but 
nearest 2nd, longest. 

Note ,—The description is from a single $ found at Hukit 
Hesar, 2.'>00 ft. altitude, in cavity under the Iwirk of a rotten 
sapling. 

The following are measurements:— 

Total length 7*0 mm. 

Frosoma . 2*7 long X 1*6 wide x 1'4 high. 

OpiBthosoma,,. 4*6 „ x 2*0 „ x 2*0 „ 

Legs. 


1 .... 

.. c+tr 1*4, 

f 2-6, 

p 2*B, ti 2*0, 

m + ta 

1-0 

=9-8 

2 .... 

c+tr+f 2*4, 

p+ti 2*0, 


1-0 

=6-4 

3.... 

•* » 

2-5, 

„ 2-0, 


2-0 

=6-5 

4.... 

c+tr 1*5, 

f 2-8, 

,, 3-0, 

>» 

30 

=9-8 


The legs were damaged and impoasible to measure with 
accuracy, so that either 1 or 4 may be the longest. 

Ants accompanying, none. 
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24. The Structure of the Orbito-temporal Region of the 
Skull of Lemur. By F. Wool) Jones, M.B,, D.Sc., 
F,Z.S. 

[Received and Read November 20,1917.] 

(Text-figures 1-5.) 

Ikdkx. 

Stkuctueis and MoErHOLooY .... pp.323-329 

The question of the structure of the orlnto-teuiporal region of 
the Lemurs is one that has by now accumulated a very bulky 
literature; and this fact is, in itself, almost a guarantee that some 
difficulty and uncertfiinty is attached to interpreting appearances 
which are open to ordinary inspection in the skulls of animals 
that are neither particularly minute noi* pailiicularly rare. 
The uncertainty is at once made apparent by a study of this 
literature; for very difterent accounts are given of the elements 
which enter into the com|x>8ition of this limited portion of the 
skull. But another factor may be detected, and this is a i-ather 
more subtle one than any mere difficulty in recognising ill-marked 
suture-lines. It is obviolis that some have wished to see an 
oi'dering of the bones upon lines intlicative of a Primate kinship, 
while some have neither looked for, nor ex 2 >ected, any indications 
of such affinity. 

The observations recol^led here were made u 2 K)n two fiilbterm 
foetuses—the dye of Lemur catta, and the other a hybriil Imtween 
Z-. (dhifrom d and L, melcmocephala $, both bom in the Gardens 
of this Society, Beyond the limits of these two representatives 
of the genus L&tnur the present inquiry is not extended so far as 
the study of fcetal material is concerned. The question that has 
l>een an emtstanding one for now nerirly a century is the presence 
or absence in the orbital wall of an “ os planum or jdanum 
orbitale ” of the ethmoid bone. If we turn to a recent work 
(‘ Morphology and Anthropology/ by Dr, W. L. H. Duckworth, 
1915), we find the following as a description of this region in 
Lemuri —‘‘On the inner orbital wall, the frontal and maxillary 
bones join along a suture for a distance of about 5 mm., and thus 
widely semrate the ethmoidal from the lachrymal bone” (p. 73). 
The condition hei’e described depicts a phase only separated 
by dsjgree from that prevailing in the Anthropoidea, and the 
description leads one to suppose that the lachrymal in the fore 
part of the orbit is separatea from the os planum of the ethmoid 
in the hind part pf the orbit by the meeting of the frontal and 
maxilla from above and below over the intervening interval 
of 5 mm. Tlie figure that accompanies this description lacks 
definition in some m its index lines; but apparently it bears out 
this diagnosis of the disposition of the elements. 
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By far tlit> nxoat critical aiul oxhaustive Jiccount of this region 
is that contributed by C. J. Forsyth Major to the ‘ J’roceediiigs ^ 
of this Society on Feb. 10th and March lOth, 1901, Bore the 
os planum of the ethmoid is described and ligured in an extensive 
series of skulls of Lemiiroidea. 

tu his earlier paper (p. Kil) the inithor says:—“ Amongst the 
Malagasy Lemurs a fairly large os planum'^ (of the ethmoid) 
“ is piesent in all the species of Micracehm, In the other genera 
the planum becomes fused with the palatal at a very early date. 
A distinct small os planum is often visible in young specimens of 
Ilapalolemar, Ghirogah, fjf*pidolemn)% ixwdi Avahia^ and sometimes 
in Lemurr But in the later paper the^ statements concerning 
Lemur are ratiier more extended, for at p. 258 the following 
statement occurs “The lateral part’* (of the os }»lamim of the 
ethmoid) “has become uniterl with the }>alatal at a very early 
stage; a remmmt of the suture with the latter bone is seen in 
the adult at its aiitero-medial extremity; iti exceptional cases, 
f. (/., in Lemur mtta and young specimens of LepiMemnr^ the 
planum !•emains completely or almost e()mj>!et(‘ly ilistinet from 
the palatal.’* A hgiu’e of the orhito temporal region of Z. catta 
leaves no <loubt as to the authors meaning. The os planum of 
the ethmoid is diagnosed as intei*veni»»g between thelachrMua! 
ifi front and the palatal behind. 

Here, therefore, we have an admissiotl of the same bon> elements 
as are tlescrilxed by Duckworth ; hub their ai’raiigement is dejxicted 
ill a strangely <litfereut order, for whereas Forsytli Majoi* makes 
the etiimoid coterminous with the Inehrvmal anteriorly, Duck¬ 
worth separates it from this element hy a meeting of frontal anti 
maxilla over an inteiwal of 5 mm. 

Going somewhat further back in the literature of the subject, 
we liiid a series of authons denying the j)rosenceof an os planum 
ethmoidale in the orbit of the Lemurs, lb was iatleed to rt*fute 
the findings of these authors that Forsyth Major publisheil the 
papers from which the above quotations liavo been made. 

The French zoologists, for the most part, have denied the 
presence of this element, and probably in this they have been 
guided or assisted by their intuitive discrimination which sees 
little but superficial resemblance between the Malagasy Lemurs 
and the Aabhropoi<lea* Cuvier declared that the os planum of 
the ethmoid was in the Lemurs altiogetlier enveloj>od by the 
frontal and the palatine, and therefore did not appeav as an 
element in the wall of the orbit. 

MM. Grandidier and Alphonse Milne Btlwards regainled the 
os planum as being overlain by the frontal which 4;herefore canxe 
in contact directly with tlie maxilla. Obviously Flower came to 
the same opneluaion, for he says, The os planum of the et^hmo- 
turbinal does not enter into the inner wall of the orbit, but is 
shut out by the maxilla^” 

In this cursory survey of the Utorature we have therefore four 
distinct diagnoses, of the elements entering into the formation of 
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tins le^iou in the IvPTnuts. The fhst Iwo (those of Ihiekuoillj 
and Kois^th IM tjoi) «iflnnt tlie |nesen<e oj tJie ob jdaiioiii of tin 
ethiiKud, Imt (lilhi widely .»s to tlie aitan^eiiK nt of (he <litfeieijt 
eltrnoiils. TJie seeood t>\o (tlioseof (fiitiididiei & IVlline Ed^aids 
and Flowei, and ot (^i\ k i) txclude the preseine oi an os plannin 
ol the ethmoid, hn( dilfei «us to the elemtmts wJjjdi f>\eilu»and 
<\<lu<1o tills hone 'Hu position will h< sinipbtn<l h\ ie<ln(in^ 
tile foul dia<fnoMs to dia^jfiains in vs Inch (o^nisanci- is taken onl} 
of the dmiunts whuli an* in dispute (see text ti^ 1) 


Text fififiire 1. 



Duvtunio to upuMiit iIm ()inpio<us of the (kmciits eattriii^ into the toiiuBtioa 
ot the oibital wall nt J cmnr 


F tiontal ii-~la<ln\inal ethmoid PaZ—palatal 3f =-maxilla 

A. Attoidnv to Duckwoith 33. Actonlin^ to Fois^th Ma)or 

C. A(<oulnig to MM (nundiiha & Miliie Kd^aids, and aUo Flonver 

D. Ac( 01 ding to C’uMti 


It IS often luiposMhle to comment upon the woik of pievious 
authois unless then written btatements can be con elated with 
the specimens fiom which tlie descnptions weie taken Indi¬ 
vidual variation may play a huge part in dihcoidant desciiption, 
and fill this reason it behoves evei^ autlioi to specify the mateiial 
trom which his descriptions aie diawn. In onl} one case (that 
of Dr, Koi*syth Mnjoi) is this condition fulfilled. In e\eiy case 
111 which he desciihes ami figures a sjK*cimen he notes its numlai 
111 the National (Vdlection preserved in the Ihitish Museum. 

It was tlieiefoie the diagnosis of Foisjth Ma 3 oi that I fiist 
attempted to veiify Jn 1914, ,by the kind peimission of 
Mr. Oldfield Tliomas, I examined the actual specimens des<‘nhed 
in the jmpei of 1901. The conelusion 1 anived at was that the 
problem was one of exceeding difficulty when confine*], as it was 
in this case,%o the skulls of adult Lemiiis. But I also gathei<id 
the impi’ession that the interpretation of presumed suture-lines 
described and figured by the various autboi’s was, in many erases, 
open to grave doubts, and that the so-called os planum^’ was not 
in all cases the same element (see figs. 65 k 66, p. 258, op. dU^ of 
specimens 97.9.1.18 and 97,4.6.1). A glance at these two figures, 
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and more especii^Uy an inspection of the actual specimens^ will 
convince anyone that the bone labelled pP’ in the two figures 
is not the same element in the two specimens. The same criticism 
holds good throughout tlie paper. From specimen to specimen 
the irregularity of the apparent suture-lines increases, and the 
only conclusion at which it was possible to arrive was that the 
question was inca^mble of solution by an examination of adult 
specimens; since it was certainly essential to see the simplified 
condition in the foetal or new-born individual. 

It was not until the present year (1917) that two foetal Lemurs, 
preserved by Mr. R. I. Pocock, were*placed unreservedly in my 
hands, and I had the opportunity of examining the structure of 
the orbito-temporal region before any of the post-natal, secondary 


Text-figure 2. 



changes had set in. Of the two specimens that of L, caita is 
*^the less highly ossified, and the constituent Ixinos of the crania 
wall are seen with diagrammatic clearness (see text-fig. 2). The 
condition of the orbito-temporal region is shqwn in text-figure 3. 
The orbital plate of the frontal takes a very large share in the 
formation of the orbital wall; it meets the nasal #nd lachiymal 
in front, but at this stage it is separated from the frontal process 
of the maxilla by an uaossified interval. Behind it tneet^ the 
parietal at the coronary suture, and below that it meets the 
anterior ed^ of the very small orbito-Sphenoid. Along the lower 
border of the orbital plate of the frontal runs aU sion^ted bone 
shaped somewhat like a ploughshare. This bone ar&ulatbs in 
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front with the lachrymal, and behind the orbital plate of the 
frontal it is in contact with the orbito-sphonoid and alisphenoid. 
Below, the greater portion of its length is free, but, in front, the 
maxillary, which is very small and only partially ossified, meets 
its lower border. This long bone is the orbital process of the 
palate, and at about its mid-point it is perforated by two foramina, 
presuipably the naso-})alatine canals. 


Text-figure 3. 



The orbito-fceraporal region in the foetal X. eatta, 

L.=: lachrymal. JP.»frontal. i*aL~ palatine. O.fif. —orbito-sphenoul. 
Alisphenoid. parietal. If. ^maxilla. 


fn the other specimen, which is rather more advaneefi in 
ossificntion, the condition is similar in all essential points, Th<f 
sphenoid and the inaxillu are somewhat further ossified; hut 
the most interesting feature is a sliglit bending of the axis of 
the orbital .plate of the jialate at the site of the naso-palatine 
fommina (see text-fig. 4). 

In the adult of L^mur catta the picture has ^langed very 
remarkably, for the portion of the palate anterior to the naso¬ 
palatine canals has become inflated with an air-sinus; and it has 
been sometirhat bent back over the nninflated plate posterior to 
these canals (see text-fig. 5). 

Reference to Forsyth litajoris figures of the orbit of Lemv/v 
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catta ’B.M. 59 c (figs. 61 & 62, p, 266) will show that it is this 
anterior inflated portion of the palate which is diagnosecl as the 
os planum of the ethmoid. Ooncerning the inflation of this paH 
of the orbital wall Forsyth Major says: ** It (the so-called os 
planum of the ethmoid) “ always forms the roof of a pneumatic 
cavity, which often (Z. catta^ Z. macaco^ Z. variua) is but an 
appendix of the maxillary sinus. The anterior portion of the 
palatal also participates, as a rule, in the foimation of this 
pneumatic cavity, by forming its posterior eul-de-sjic.” As a 
matter of fact, it is this V^ariability of the postei'ior extension of 


Text-figure 4. 



^ < VHito^temporal region the footal skull of L. aJhif^rtms X X. meUnncephala. 

» Length 41 mm* liottaring as in text-fig, 3. 

the inflated area that produces the variability of the presumed 
suture-Hne. The bones of the orbital wall are paii}icu|ai*]y thin 
and transparent in the Lemurs, and in adult examples the septa 
between air-chambers xmy be far more conspicuous than actual 
suture-linee. ^ This oonditioii is carried to extremes in old spe¬ 
cimens of some types, such as Galago^ in which the whole of the 
orbital wall (and of other regions of the skull) has the appearance 
of cracked ice, each craclt corr^ponding to a bounding wall of a 
small sinus, and the whole creating such a meshwork of lines 
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that the determining of siitures sepaiating diflfoient bony elements 
l)ecomes a hopeless task. 

More than thin, synostosis of the difhneiit edemeuts is eflecbe<l 
at a conipanitively eaily stage in the Leinuis. 


Test liguie 5. 



Oibit of an adult ? X caita Littering a«! m text-figs 3 A t 

Tilt pcilati-bone is not iiiduated lettniiig and is appaieiitb subdivided into 
tuo poitioiiK bj the lufiation of Us unttrioi extrunUx 


Before the comparison of difTerent species, or the ranch more 
important contrasting of the Malagasy and non-Malagasy foiras, 
can be undeitaken, an examination must be made of foetal and 
young stages, and until that is done the question of the variability 
of this region must remain an open one. But, foi^ the genus 
LemvTy the two foetal examples described here appear to indicate 
clearly that the os planum of the etiimoid is lacking flora the 
orbital Vail, and that a very usommon mammalian, hut definitely 
nonrprimate, Arrangement of the faony elements is present in this 
region, * 
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EZHIBITXOKS AKD NOTICES. 

October 23rd» 1917. 

Dr. A. Smith Woodward, F.R.S., Vice-Pre8i(ient, 
in the Chair. 

The Secretary read the following Kepoil; on the Additions 
made to the Society’s Menagerie during the months of May, 
June, July, Augubt, and SeptembW, 1917 

May. 

The registered additions to the Society’s Menagerie during the 
month of May were 241 in number. Of these 125 were accjuired 
by presentation, 46 were received on deposit, 60 by purchase, 
1 in exchange, and 9 wei-e born in the Gardens. 

The nuuilier of departures during the same period, by death 
and removals, was 135, 

Amongst the additions special attention may be directed 
to:— 

1 Orison {Grisov furar)^ 1 Cordovan Skunk (ConejKttusproteus\ 
new to the Collectkm, an(l J Viscacha {LagoHtomva trichodmtylus)^ 
from Cordova, in the Argentine, presented by W. A. Smitbers, 
C.JVf.Z.S., on May 4th. 

4 Ostriches {StnUhio camdm)^ from the Northern Territories, 
West Africa, presented by Capt, II. Armitage, C.M.G,, D.S.O., 
F.L S., on May 31st. 

2 Hurmeister’s Cariamas (Chnnga hvrmeisteri) and 1 Black 
Vulture {(^athartes atrutus)^ from Cordova, Argentina, presented 
by W. A. Smitliers, C.M.Z.S., on May 4th. 

June. 

The registered additions to the Society's Menagerie during tlie 
month of June were 168 in number. Of these 54 were acquired 
by presentation, 54 were received on deposit, 42 in exchange, 
and 18 were born in the Gardens. 

The number of departures during the same period, by deatli 
and removals, was 100. 

Amongst the additions special attention may be directed 
to:— 

1 Hensel’s Cat (jPe?rs jparrfmoicfes), new to the Collection, from 
Baliia, presented by W, A. Smithers, C.M.Z.S., on June 11th. 

1 Eland {TmrotraguB oryaj), born in the Menagerie on June 
21 st, 

A collection of Reptiles, including 3 Anacondas {Etinectu 
murinm}f 1 Thick-necked Boa and 1 Cookers 
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Tree-Boa {CoraUvs cookii\ from Trinidad ; 1 Antillean Boa (Boa 
from Dominica ; 2 Black Oriboa (Oxyrhopm chvlia)^ 
3 Rfit tailed ^nakefjJ (Lachesh lattceolrUusY from Tiinidad ; and 
1 Terrific Rattlesnake {Orotcdua terrljicus), from British Guiana, 
deposited on June 21st. 

July. 

The registered additions to the Society’s Menagerie during the 
month of July were 72 in number. Of these 27 were acquired 
by presentation, 7 were received on deposit, 11 by purchase, and 
27 were born in the Gardens. 

The number of departures during the same period, by death 
and removals, was 75. 

Amongst the additions special attention may be directed 
to:— 

1 White-bearded Gnu (Coiuiockcrtes alhojuhatas), born in the 
Menagerie on July 12tl\. 

1 Barbary Sheep (Ammotragtts lervia\ born in the Menagerie 
on July 19th. 

1 Hyacinthine Macaw (Anodorhyachm hyacmthinm\ from 
H. America, deposited on July 21st. 

1 Diamond Python (Python spdotes), from Australia, pui chased 
on July 2nd. 

Auorsr. 

The registered additions to the Society^ Menagerie dining the 
month of August were 80 in number. Of these 22 were acquired 
by presentation, 14 were received on deposit, 4 by purchase, and 
40 were born in the Gardens. 

The number of departures during the same period, by death 
and removals, was 85. 

. Amongst the additions special attention may be directed 
to:— 

1 Ocelot (Felis pardalia) (S, from South Amoiica, and 1 Serval 
(Felia served)^ from Africa, presented by Sir Claud Alexander, Bt., 
on August 30th, f 

1 Brindled Gnu (Gorgon taurinva) 6 , from South Africa, and 
1 Anoa (Anoa dspreaaicoTma) from Celebes, deposited on 
August 30th. 

1 Three^-streaked Skink (Mahnia trivittata) and 1 Small-scaled 
Zonure (Zonurva polyzonua), the latter new to the Collection, 
from South Africa, presented by Dr. R. Bi*oom. 

September. 

The registered additions to the Society’s Menagerie during the 
month of September were 83 in nuuiber* Of these 62 were 
acquired by presentation, 2 weie received on deposit, and 19 
were bom in the Gardens. 

The number of departures duiing the same period, by death 
and removals, was 69. 
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Anfiougst the additions special attention may be directed 
to:— 

3 Cbyj)us (Myocastor coypm), from Soiitli America, presented 
by Sir Edmund (1. Lcjder, Bt., F.Z.S., on September 20th. 

2 Yucatan Blue Jays [Ciasolopha y\ic(iianica\ from Yucatan, 
presented by Guy Falkner, F.Z.S., on September 29th. 

1 White-breasted Kingfisher (i/afcyem sniyrneima)^ from Ceylon, 
presented by d, R. Lee Booker on September 1st. 

6 Anacondas {Eanectea muriims)^ born in the Menagerie on 
September 19th. 


Effect of Captivity on tfie Cranial Fmm of the Lion, 

Prof. F. Wood Jones, M.B., D.Sc., F.Z.S., exhibited the skull 
of a Lioness M^hich litul lived for 17 years in the Gardens. This 
skull presented marked changes when compared with the crania 
of wild animals shown at the sjune time for comparison. Tlie 
changes involved the whole contour of the skull and depended, 
for the most part, on loss of function. The pai-ts concerned with 
actual mastication of food were but little changed ; but the whole 
mechanism for seizing and holding living prey had undergone an 
atrophy in the menagerie animal. This atrophy w^as especially 
marked in the facial contour related to the canine teeth, and 
manifested itself by the production of a somewhat ursine aj>j>ear- 
ance of this poii-ion of the skull. At the same time the cranial 
capacity had undergone a marked diminution. The brain of this 
specimen was also exhibited. 

The skull of a cub wdiich w^as recently horn in the Gardens 
w’Rs .also shown ; but no skull of a wild-born cub "was avail¬ 
able for comparison. The wild-born cub is a desideratum, the 
examination of which might possibly yield exceedingly valuable 
information. 


Exhibits from the Caird Insect House, 

(Text-figure 1,) 

‘Miss Evelyn Cheesmak made remarks on the feeding habits 
of the Long Water-Scorpion, Manaira linearis^ on the huriows 
made by the Mole-Cricket, Grylhtalpa vulgaris^ and on the 
formation of the case by the Caddis-worm Phryganea grandiosa^ 
hfmed on observations made in the Caird Insect House, and 
exhibited examples of the living insects to the Meeting. 

Ranatra linearis 

has the first pair of legs modified to form instruments for seizing 
prey. These are kept scrupulously clean anS ready for action. 
The morning toilet is an elaborate ceremony, each limb being 
minutely overhauled with special attention to the joints* 
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This insect is of an extremely lethargic nature, and will sit 
motionless for hours in the weed or on a plant-stem until some¬ 
thing swims within reach, wlien the long fore-legs shoot out with 
a rapidity quite at variance with its other movements* 

It occasionally hunts tlie bottom, probing the mud for prey, 
but makes no effort to pursue. The food consists principally 
of Asellm and Gammarm, small water-beetles, small dragonfly 
larva% etc., and even snails. 


Text*%ure 1. 




Method of feeding of the Long Water-Scorpion, Manatra linmrii, j< 

{a) Waiting for prey ^ (6) Soning prey j (c) Piercing prey with the rostmoi. 

Gryllotalpa ^uigarU 

is fortunately inre in England. The burrows being formed 
regardless of obstacles do much damage in cultivated ground, 
and make it a serious pest wherever it occuri^ in great numbers. 

It is carnivorous, feeding mainly on worms. There is no 
previous record of its having been exhibited in the Oaird Jnaect 
House, but this year three specimens were sent In from diffisrent 
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sources for identification ; in two instances the senders spoke of 
their being in numbers when found. 

Phryganea grandioaa^ 

the largest of our Oaddis-flies, when in the larval state forms its 
case from segments of the hollow stems of aquatic plant,s, then 
protects eacli joint by adding a frill composed of leaf-lobes from 
the Hornwort. To do this the larva climbs a plant, and foi-ces 
itself into the top whorl, head downward.s: then, when the leaf- 
lobes close round it, cuts them off and glues each singly on the 
case, the loase ends pointing backwards. 


Mr. 0. Tate Rboan, M.A., F.R.S., F.Z.S., described the present 
state of knowledge regarding the life-history of the Common Eel, 
illustmting his remarks with lantern-slides. 


November 6th, 1917. 

Dr. A. Smith Woodward, F.ll S., Vice-President, 
in the Chair. 

The Spallehoh Method of Preparation, 

Mr. R. H. llriiVK exhibited a Common Frog prepaiwl by the 
method of Dr. Spalteholz, in which the highly elaborate saccus 
endolymphaticus of tlie internal ear was very clearly shown. 

The method of preparation in (juestion was introduced in 1906 
by Dr. Spalteholz of Leipzig, and was subseipiently brought by 
him to very considerable perfection. Its aim is to render the 
tissues of an organ or eVen of an entire small animal trans¬ 
parent. 

The specimen is firht tlmroughly dehydrated and then fully 
permeated by a mixture of oils of refractive index as nearly as 
possible the same as that of the dehydrated tissue. 

It will be noticed that the method is quite similar to that 
employed by the microscopist in clearing sections or small objects 
for examination by transmitted light. Its success when applied 
to firross objects dej)ends on the degree of accumcy with which 
the refractive index of the clearing agent is adjusted to that of 
the tissues to be rendered transpai’ent. With a clearing agent 
oocututely compounded the I'esults are often very brilliant and 
of considerable value for research or museum purposes. This is 
especially the case with complex organs or whole animals owing 
to tho fact that diftbrent tissues have slightly different indices of 
refraction^ so that in the finished preparation the whole object is 
not uniformly transparent, but the several pu ts appear in it as 
filmy shades of various opacity. 
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The method is j^articularly useful in the sfudy of cavities, such 
as the blood-vessels, which when filled with an opaque injection 
can be seen in their true relations down to the minutest detail. 

In the Frog exhibited the saqcus endolymphaticus, owing to 
the fact that it is packed with calcium carbonate (otoeonia), 
remains opaque, in the same way as an injection, though the rest 
of the body has been made transparent. Thus it stands out from 
its surroundings sharp and black when viewed by transmitte<l 
light, or brilliantly white if seen against a dark background by 
reflected light. 

It is interesting to recall in connection with this compn rati v’^ely 
new method of preparation that the older Anatomists were in 
the habit of using a method very similar both in principle and 
practise to obtain transparency for the study of the blood-vessels, 
centres of ossification and similar structures. Many of John 
Hunter's preparations were “ dried and preserved in oil of tnr- 
pentilie,'* and even after more than 100 years show results, 
rougher no doubt, but still wox'thy to be compared with those 
obtained by Dr. Spalteholz. 


Prof. F. Wood Jones, M.B., D.Se., F.Z.S., exhibited a series 
of brains prepared in the Prosectorium, and called attention ^to 
the fact that specimens preserved by the spirit method diflered 
not only in size but in surface details from those prepared by 
more perfect formalin methods, and commented on the necessity 
of revising much descriptive work on the anatomy of mammalian 
brains from the better material that was now available. 


The Secretary, on behalf of Mr.* 1). SEru-SMiTii, F.Z.S., 
Curator of Birds, exhibited a set of Ian tern-slides prepared from 
photographs of mammals taken by Mr. 8eth-8mith in tlie 
Society's Gardens. 


Noyember 30th, 1917. 

B, G. B. MBADB-WAiiDO, E^., Vice-President, ‘ 
in the Chair. 

The Secretary read the following Beport on the Additions 
made to the Societ/s Menagerie during the month of October, 
1917:— . 

The registered additioim to the Society's Menagerie during 
the month of October were 118 in numb^. Of these 86 were 
acquired by presentation, 77 were received ot deposit, S received 
in exchange, and 2 were bom in the Gardens* 
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The number of rle])artures during the same period, by death 
and removals, was 125. 

Amongst the additions special attention may be directed 
to:— 

1 Humboldt’s Woolly Monkey {fMgothrir Junnholdii), from 
Mahaos, presented by Miss Stella Wickliam on October 1st. 

3 Coypus (Mjfocastor co;//>as), from S. America, presented by 
Sir Edmund Loder, Bt., V.P.Z.S., on October 12tli, 

2 Wliite-neokod Cranes {PsPHdoqeranu'i hucatichen)^ bred in 
Northamplonshire, received in exchange on October 5th. 


The Ho'i'ns of a Castrated Bmldfi/ck and the Antler-growth 
in Ph'e DavkVn J)eer. 

Mr. H. I. PococK, F. R.S., F.Z.S., Curator of Mammals, ex- 
hibited :— 

1. The head of a castrated Hush buck {I'ragelaphas) to show 
the efFects of the operation on the horns. The horns difleretl 
fioin those of a normal Biishbuck in being slender, subcylindricnl, 
untwisted, unkeeled, with a ba(‘kward curvature like that of the 
horns of a Coral {Xivmorhedns) or Sei'ovv {Capricornis). The 
Hushbuck had liv’ed several vears in the Zoological Gardens at 
(’Iffton, and the htsul was lent for exhibition by Mr. Edward 
(huTard. 

2 Three successive paiis of antlers of a fully adult P^ro 
David's Doqv {Elaphvras), showing progressive increase in length. 
The first pair shed on Feb. 51 h, 1910, measured 15 inches; the 
second iiair shed on Oct. 22nd, 191(1, 25 inches; and the tliiid 
pair, unshed at the tune of the stag’.s death, 40 inches. 


Parturition in Marsupials and E^rlemal Char casters of 
New-born Young. 

Prof, J. P. Hill, 1).8c., F.H.S., F.Z.S., gave an account of the 
new-born Marsupial and its inode of parturition. Lantern-slides 
of the recently Ixirn young belonging to sjiecies of the genera 
Perarndes^ Dasyurm^ Daldphys^ Trichosurusy and Phascolarctos 
were esthibited, ami their chief external features described. 
Attention was directed to the fact that, whilst the new-born young 
in the different genera all exhibit similar adaptive modifications 
(small size, anterior half of body much in advance of posterior in 
degree of development, fore-limbs Hirongly developed and provided 
with fecurved claws, sucking mouth, pmsence of thick opitrichial 
layer, covering eye and ear pinna*, &c.), there are recognisable 
structural and developmental differences between them—e. p., the 
new-born Dmyurus is charactensed by the presence of a curious 
swelling in the neck-region and by the absence of any indication 
Pioo* ZooL. Soc.— 1917, No. XXIV. 24 
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of the digittt of the foot. The early initiation of the lip-fusion, 
leading to the establishment of the sucking mouth, was demon¬ 
strated in a series of embryos of TrichoBurua^ and an interesting 
comj)arison was instituted between the recently hatched young of 
Omithorhynchua and the new-born Marsupial. 

The remarkable and unique mode of parturition which occurs 
in certfiin Mai*supials was explained and illustrated by a series of 
micro-photographs. It was showm that in Pcrawtefes, Dasyuriia^ 
and Trichoanrua the young reach the exterior, not through one or 
other of the lateral vaginal canals, but by way of a direct median 
passage, constituted in front by the epithelially lined median 
vagina and bebin 1 by a cleft-like ‘‘ |)seudo-vaginal passage,” 
actually formed at the time of parturition as a tear in the 
connective tissue situated behind the median, and between the 
lateral vagina?. The occiuTence of the same nusle of jmi’turitiou 
was douionstiTited for Phcbscolarctoa (the fact being recorded here 
foi* the first time), and lantern-slides were shown indicating that 
the same mode of birth also holds good for the Gamhd {DideJphya 
anritu). The bearing of these facts on the patent cotidition of 
the median vagina in certain Macropods was briefly discussed. 
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Aridaiia mgiUilinen, 243. 

AiUiiura atcnimui, 23(). 

Afforiva ffracih'prs (h’ig. 12), 318. 

Aliha hmdcs, 243. 

Ammotrsgus lervia (z. s. L.). 33i. 
Amydm fortkeps (Fig. 2), 28*3. 
Ancylolomia chrysoUnealis, 
sp.o. (PI, 1. fig. 2). 247. 

— gracilis, sp. n. (PI. I. fig. 1), 
248. 

- pecHnifrra, 247. 

- wnpklla, 247. 

Anoa depre8s>ioorni8 (z. «. i..), 332. 
Anodorliynclius hyacintbiiiue (z. 8. l.), 
332. 

Anthela nigristigma, sp, n. (PI. I. 

fig. 28), 248. 

Apluda incimtta^ 245. 

Arachnida : 

Tbomisidae and SuUicidas from 
Malaya: systematic, 277. 
Araaomolis xiigripuncta, ap. n. 

(PI. I. fig. fi), 266. 

Afhelodu fetrastiota, 246. 

AutomoUa ignivexia, sp. n. (Pi. I. 

fig. 7), 266. 

-ochrsogaster, ap. n. (PI. I. 

fig. 8). 267. 

— oelireomargiiiata, sp. q. (PI. 1. 
fig* 0). 267. 

Bagostomiia tricbodactylus (i. s. i*.), 
331. 
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Bithra aganice, sp. n. (PI. I.'fig. 11), 
2.‘15. 

Bon diviniloqua (z s. l.), 332. 
Brevipecten icarus, sj). n. (PL I. 
fig. 24;. 240. 

Camwa vilkt 241. 

Catagramma eynosura : nbeiration 
(PI. I. fig. 3), 275. 

Catasticta flisa tambcensis, 

Bubi^p. n , 2G0. 

-lathyi, sp. n.. 261. 

-aimbice peruviana, subsp. u., 

261. 

-philone nimbata, subsp. n., 

260. 

Cathartes atratus (z. s. l.), 331. 
Charaxes znaudei, sp. n., 271. 

^— smfixagdalis orientalis, 

subsp. n., 272. 

Chloridia ohsdeta, 236. 

Obunga burmeisteri (z. s. l.\ 331. 
Oissolopha yucatanica (z. a. l.), 333. 
Cladocerotis osneus, ap. n. (PL I. 
fig. 12), 236. 

OosUccia canpioni, sp. n. (Figs. 
3,4). 224. 

— flavostriata, sp. n. (Figs. 1, 2), 

m 

— macrostigma, sp. n. (Figs. 5,6), 
225. 

- m^tnbranipts race mworicola, 230. 
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Ccdllccianigrohamata^Bp u (Figg. 

7, 8), 228 

- octoffestma, 2JU, 

--sp (b'lg 9), 229* 

ConepatuH proteus (z s l.), 331 
Connocluvtes allK)jubaius (/ h, l,), .'132 
CoralluB cooku {i, s u ), 332, 

Corf^yfa (/ftsmrea, 2.39. 

-239. 

Costnm ma)qnt(it(i, 245. 

- rugos't^ 245 

Crotalns ternfieii<« (/ b, i312. 

Cfenusa }(</i/in(a, 239 
C3misca»R«n n,249 

- thisbe, Mp. n (PI I fig 13) 

240. 

DiiomitmpDitdarns^ 24fi 
JDysodu intermedia^ 217. 

J^mafheud(8hufi^fiu/aln, 248 . 
TCpicratos ceiiclins (/ s l ), 331 
Eyidma longipafpi^ (Pig 3), 285. 
Estigmene hmnincata, *235 

— iineat 2.'j5 

—- ienutsfrtqata, 235. 

B T I! 0 fi 0 G Y. 

Imccta* Tj«»pk 1 opt ora, 2.53 KxInhitB 
from the Oaiul ln«*t( Hoiit-o, 333. 
Eimectos munnus (z 8 i.), .331, 331 

Euproctis rubricost^, ^P n (PI 1, 

H 7;, 242. 

Eurranthai pennigiraria, 243. 
Eurythecodes flavedimiiUf 244, 

Fehs pardalia (z. 8, l ), 332 
-purclinoicleB (z 8, i.), 3i)2. 

— aerval (*. s. L), 332. 

Oavaia vedtUvna^ ^0. 
O-RocaApniCAi.: 

ARACitiriiU' TliomiBidae and S«Ui- 
cidflp/rom Malaya, 277. 

Insecta : Iloterocem from B E 
Afnoa, 233, Klmpnlocera fi*om 
’Sontb Ammca,259; Arotudie fiom 
South America, 205; Hew Butter* f 
Oiee fr<>m Africa and (he Eubt, 
271. 


Giaura arothuaa, sp. n. (PI. I. 
flg. 14), 238, 

Glaueostola marmiensis, ep u 

(PI. T. flg 10), 268. 

Gorgon tanrinus (* s n), 332. 

Qrison furax (z. s. h ), 331, 

Qryllotalpa vulgana, exlnbiterl, 33-3. 

s 

Halcyon smymcnBis (z b n), 333 

Heterocrita metis, sp n. (PI. T. 
flg 30), 244 

Httcroifowphn mnatranm, 232 

Heteronygmia aurelia, Bp. n 

(PJ T fig 16), 242 
Honorana enhana, 243 
Hylemera lepta, sp n (Pi r. 

flg 29), 24.3 
Hi imiP jitmhn, 241 
- itngafoy 241 

Idalus flavithorax, Bp n (PI T 

' % ■*), 205 

In8I cta. 

On lioinoan OrugonnicB siriictmv, 
8}gtematp, 223, Hcterocem from 
J1 E Africa Bystcma(i(‘,238, Lopi- 
i doptora coiicpnhnenl by ap;mrcnt 
clisrujition of aurfacp, 253, Riiopn-^ 
loccrrt from South Aniencn s^etr- 
matic, 2.59“, \rcuida‘ fioin South 
Auieiica s\i(eu»ati^', 265, Isew 
Butterflies from Africa nml tiie 
EuBt K}stenmtip, 271, a Gynan- 
dromorpU of Plipiho lycopbion 
By'jtematic, 273, Thrce Aberrations 
of Lepicloptetn Bystemaiic, 275, 
Exhibits from the Oaird Insett 
House. 333. 

LaclieBis lanoeoktus (z. s. l.), 332. 
L£u:ipa albula, sp.n.^PLI. Hg 8), 
242. 

Lagothrix hunibol(j|P(z. s. l.), 337. 
Laphygma eq;mpia^ 273. 

Lemur' btruefcureef skull (Figs. 1-6), 
323. 

I^ocgim caiiiace^ 230 

Leodo&ta a^piobia monti^ola, 

subsp. n.^ 260. « 
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Mnhuia triviltata (z. s. l.), 332. 

Mammalia. 

* Deformity of Oa penis in a Seal: 
structure, 251; Orbito-temporal 
region of skull of fjemiir : strue- 
ture, 3*23; Tbe Spalteliolz Method 
of Preparation, 33,'); Parturition 
in Mar8u]>iiils and Kxlornal Cha- 
raeters of New-born Young, 337 ; 
Horns of a castrated Bushbnck, and 
the Anller-growth in Pore David’s ' 
Deer, 337; Photographs of Main- 
maJa, 336; Exhibition of j)reser\ed | 
brains, .3,36. 

Melese flavescens, ap. n. (13. I. I 
tig 11), 268. 

Microlo.vin ruficornu, 243. 

Mouimioi of.Y. iS'er STuucTniK. 

kr\<.ensfor cnypus (z, s. l.), 333, 337. 

Myrxnarachne albicrurata, sp. n. 

(Fig th ,306 

- biseratensis, sp. n. (Fig. 10), 

312. 

-cornutai sp. n, (Fig. 5), 291. 

-cuneata, sp. n. (Fig. 7), 3(K). 

- gedongensis, sp. n. (Fig. U), | 

3in.r 

- lateralis, sp. n. (Fig. 9), 310. 

- ma.nlhs<t (^Fig. 4), 287. 

- ramosa, sp. n. (Fig. 8), 303. 

-turrifomiis, sp, n. (Fig. 6;, 296. 

Neonerita xnetaphoenica, sp. n. 

(PI. I. fig. 5), 265. 

Neritos purpureotincta^ sp. n. 

(PI. I. fig. 13), 209. 

Nyctipao acuta, sp. n. (PI. I. fig. 20), 
249. 

Odontestra avitta, sp. n. (PI. I. 
fig. 15), 236. 

Ophacua ochracea, sp. n. (Pi. 1. 
fig 12), 209. 

Oxyrhopus oloelia (z, s. l ), 332. 

Oearha. 239. 

amfMt, 239. 

—nHhitrminalhj 238. 

,- varm\ 238. 


Papilio erlacos chinchipensis, 

Buhsp, n., 259. 

-harmodius tabaconas, sub'^p. 

n., 260. 

- illyris haxnatus, subsp. n., 271. 

- iphidaznas ayabacensis, 

subsp. n , 259. 
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No. 103. 


ABSTRACT OF THE PROCEEDINGS 

or THK 

ZOOLOGICAL SOCIETY OF LONDON.* 

February 6th, 1917. 

Prof. E. W. MacBhide, M.A., D.Sc., F.R.S., Vice-Prebident, 
ill the Chair. 


Tl)e Miniiteb of the Libt Hcientilic JMeeiiu^ were confiniied. 

The He(jri:taii\ rend a Report ou the Additions made to the 
Society’s Menageiie during the monthb of November and 
December, 1916. 

Mr. Edward Gerhard, on behalf of Mr. Crabb, exhibited a 
mounted specimen of a bird bred and reared in captivity under 
fondilions in wliieli it seemed certain that it was a hybrid 
between a male Tliriush [Tardus masicas) and a female Black¬ 
bird [Merula merala). 

Mr. L. A. Borradailk, M.A., F.Z.S., presented his memoir 
*‘On the Structure and Function of the Mouth-pai'ts of the 
Paliemonid Pi’awns,” and explained his conclusions by means of 
blackboard drawings, and also demonstrated the method of taking 
food, by moans of living examples of prawns. 

The Author regai’ds the primitive crustacean limb as consisting 
of a flattened axis with a flabellum (exofKxlite), two or more 
epipodites, a series of eight endites, and an apical lobe, the 
flabellum standing opposite the third and fourth endites. He 
discussed the relation of the several jaws to this prototype. 


* Tlii 9 Abstract is published by the Seoiety at its offices, Zoological Gardeus, 
Hegent's Puik, N.W*» ou the Tuesday following the date of Meeting to which 
H refers. It ill be issued, along witli the * Proceedings/ free of extra charge, 
to uH Fellows who subscribe to tlie Publications; but n may bo obtained on the 
day of pubheaUou at the price of or, if desired, sent posWree ior 

th^i ituin of Six ShUUngit per anuutu, payable in advance. 
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In the latter part of the paper he gave an accouht of eome 
observations upon the use of the mouth-parts (luring feeding, 
in which he found the second maxillipeds, inaxillules, and 
mandibles to play more important parts than the first maxilli- 
peds and the maxillie. 

Prof. H. G. Plimmer, r.Il.S., F.Z.S., Pathologist to the 
Society, read his Report on the Deaths which occurred in the 
Society’s Gardens during 1916, and ou the Blood-parasites found 
during the same period, and exihibited a series of lantern-slides 
showing the degenerative chaug(5s due to old age (sometimes 
premature) of animals that had lived under the conditions of 
captixity. 


The next Meeting of the Society for Scientific Business will he 
held on Tuesday, JA^bruary 20th, 1917, at 6*30 r.M., when tiie 
following coiumuuicaiioiib will be iiuuie:— 

C. J. C. Pool. 

1. Not(*s fipin the Gaiul Insect House, with exhibition of 
specimens and Iantein-slides. 

2. Tlie Coleoptei’u of the Family CiasidcG found in Britiin, 
with Descriptions of two new Hpecies. A new* iSpecies of the 
Ooleopteiaii genus Vryj^)icrrhynchm illiger. 

A. PE 0. Bowkrby, F.Z.B. 

On Heude’s Collection of Pigs, Bika, Besi’ows, and Gorals in 
the Hikawei Muaeuin, Shanghai. 

O. A. hovhmum, F.Z.S. 

On the Limnls of the genus M^ttschh^* 
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The following Papers have been received :— 

F, E. Beddard, 1).8c., M.A,, F.II .H, 

On the Hcolt*>c in the Cestotle Genus DnihlersUr^ and on the 
Hpecics of ih.it Genus. 

E, pHKLrs Alum, Jrvii., F.Z.S, 

•^rije Precliordal Portion of the Cljondrocrauiuni of Chimcera 
colUei, 


The Pu1)li(*ation C^onnniltee desire to call the attention of 
those who piopose to ofler Papers to the Society, to the giout 
nu*i(‘ase in the cost of paper and piintim^. Tliis will render it 
necessfuy for the piesent that papers should be condensed, and 
b(» limited so far as possible to the description of new results. 


(^)mmu^icati<)us intended for the Scientific Meetings should 
be addressed to 

P. CHALMERS MITCHELL, 

^Qcretary. 

ZooLooieAL Society op Londoij, 

Regent’s Park, J^ondon, N.W. 

February VMh, 1917. 






No. 104. 


ABSTRACT OP THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON/ 

February 20th, 1917. 


Dr. A. Smith Woodwatid, F.R.S., Vice-President, 
in the Chair. 


Tlie Minutes of the last Scientific Meeting were confirmed. 


The Secretary read a Report on the Additions made to the 
Society’s Menagerie during the month of January. 

Mr. D. SETii-SMiTir, F.Z.S., Curator of Birds, exhibited the 
trachea from a male AnaeranoH semipalmata. showing its extra- 
ordinary convolution, wliich had lieen described by Latham as 
long ago as 1797. The exhibitor shited that neither in this 
hj)ecies nor in Phonygama kerawlreni^ another species with a 
greatly developed convoluted trachea, did the birds produce any 
great volume of sound, such as might be expected from so 
elaborate an arrangement. , 

Mr. C. J. C. Poor., Assistant Curator of tlie Caird Insect 
House, exhibited a series of specimens and some lantern-slides 
of insects imred in the Insect House during 1916. Experiments 
showed that melanic variations of the Magpie Moth {Abrams 
grossuloiriata) were not connected with melanic variations in the 
larva. In the case of Diagonflies, although the larvie of sevei*al 
British species had been reared to maturity, it was found im¬ 
possible under the conditions to feed the full-grown insects, 


* This Abitracf is published by the Society at its offices, Zoological Gardens, 
Begent's Park, K.W., on the Tuesday following the date of Meeting to wbieh 
it refers. It will be issued, along with the ♦ Proceedings,* free of extra charge, 
to all Fellows who subscribe tp the Publications; but it may be obtained on 
the of publicadon nt the |»ric0 of Sixpencet or, if desired, sent post-free 
for tbs sum of Sit IShil^ngs pit atmum, payable in adranee. 
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which fiui-vived only a few days after emergence from the water. 
Similarly, it was found impossible to feed various species of 
Longicorn Coleoptera, although other beetles, diflbring as widely 
in diet as Oarabidse and Lamellicorns, fed readily on banana# 
E^cperimental feeding with beetles of the genus Necrophorm^ 
showed that while these insects were refused by Meerkats (Suri^ 
cata) they were eaten by a Mongoose and Capuchin Monkeys, 
Two examples of beetles, Tetropvm gabrldi and Donncia lineoHs, 
exhibited interesting variations in the antennae, the former having 
a supplementary short branch near the base of the right antenna 
and the latter ten instead of eleven joints to both antennao. 

Mr. 0. J. 0. Pool also rend a pnper on the Coleoptera of the 
family Cissidao, descrihitig two new species, and a second paper 
on a new species of CnjpiorrhyrwhuB, 

A paper by Mr. A. de C. Sowcrby, F.Z.R., on Heude's typ'es of 
Artiodactyle Ungulates in the 8ikawei Museum, China, was read. 
In the case of the species of Gervus^ Capricorrusy and Nemo- 
rhcehiB it was shown that Hende had disregarded variations due 
to age, season, and other causes, and that in each of these genera 
the number of apecies must be greatly reduced. 

Mr. G. A, Boulengbu, F.RS., P.Z.8., presented a paper on 
the Jjizards of the genus Fhilockortuis Matschie. 


The next Meeting of the Bociety for Scientific Business will 
be held on Tuesday, March 6th, 1917, at 6.80 p.m., when the 
following communications will be made:— 

R, L PococK, WJ^S. 

Exhibition of the work ol the Beavers in the Society’s 
Gardens* 

F# E, M.A., aSc#, F.R.8,, F*Z.8* 

On the Soolex in the OestoSe Genus and on the 

Species of that GenhSt 
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Cnpt. R.R. Dotous, M.Tl.O.S,, T.M.8. (retiml), F.Z.8. 

An Experiineriial Inveeiigation of tlu^ Migration of Wood¬ 
cock breeding in the west of Ireland. 


Tlie fallowing J^ipers have been re(‘eived :— 

E. PtfKLPS Allis, Junr., F.Z.>S« 

'Fhc Prechordal Portion of the Chondrocraniuni of ChiiHwrci 
coll it L 

I). M. R, Watsov, F./.S. 

A Hlc(*teh-(*lMssi{i(*ation of the Pre-J uraswsic IVtrapod Verte- 
brat(‘8. 

The J'ublic’jdion (^onnnittee diMre to call the attention of 
thos(Mvlio })t<»[»ose t(» oiler l^ipers to the Society, to tin* great 
in (Tea.se in the cost of [Operand printing. This will reinUa* it 
necesHfuy foi* the present that pap(*r.s hiionld be condensed, and 
be limited .so f«u' as possible to the description of new results. 


CJonnnunications intended for the Scientific Meetinga should 
he addiesscd to 

l\ CHALMERS MITCHELL, 

Secretary, 

Zooi^)nK'AL SoriFrY or l^xnox, 

ItLOisNi'a Pauk, London, N,W. 

February 27ik, 1917. 






No, 166. 


ABSTRACT OF THE PROCEEDINGS 

or THK 

ZOOLOGICAL SOCIETY OF LONDON. 

Karch 6th, 1617. 

Dr. S. F, Hakmeii, M.A., F.R.H., Yice-President, 
in the C*hair. 


The Minutes of the last Scientific Meeting were confirmed. 

Dr. F. E. Beddari), M.A., D.Rc., F.R.S., F.Z.8., gaye an 
account of his pajjor on the Scolex in the Costode Genus iJui/iiersia, 
and on tlie Species of that Genus, illusiiating his remarks with 
blackboard diagrams. 

Captain S. E. Douolas, M.R.C.S., L R.O.P., I.M.S. (retired), 
F.Z.S., gave an account of the results of an Experimental 
Investigation of the ISIigration of Woodcock breeding in the west 
of Irehind. The paper, which, among other interesting points, 
‘^howed an increase in the number of Woodcock breeding in the 
Must of Ireland, null be published in full in the ‘ Proceedings.* 

Mr. R. I, PococK, F.R.H,, F.Z.S., gave an exhibition, illustrated 
by lantern slides, to show the work done by the Beavers in the 
Gardens in the old enclosure on the site of the new tunnel. 


^ ThU Abitrs^t is published by the Suotely at its Zoo}ogi<^ Oardeus, 
Kegeiit*8 K.W., ou the following the date of Meeting to which 

it i^rs, ^xt be issued, siong with tijie * Proceedings/ free of extra charge, 
to eltVsilowi sfho Sttteribe to the Publications; but it msy be obtained on the 
day n at the price of or, if desired, ssnt post-fiioe fbr 

the suits ^ ^ pes annum, p^yablb in adTsnos, 
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The next Meeting of tlio Society for Scientific Business will bo 
held on Tuesday, March 201 h, 1917, at 6.30 p.m., when tho 
following coiiunuiiications will be made :— 

E. Phelps Allis, Junr., F.Z.S. 

The Prochordal Portion of the Chondrocranium of Ghinuera 
collie i. 


3). M. S. Watsox, F.Z.S. 

A Sketch-cla'ssilication of the Jh‘e-Jnrn.ssio Tel raped A^erle- 
f)ratos. 


Tho Ihihlioation (^ouimitleo desire to call tin* attention of 
t]ios(^ who piopose to oiler l\apeis to tho SocmiTv, to il»e i>r(*at 
increi'>e i»i the cost of pjqn'r and printing. This will rend(*r it 
necessarv foi the present that papers slanild ho condensed, and 
h»' limited so tar a> possible to tho description of now results. 


(dions intende«l toi tlie Scientific Meetings should 
hi' a(ldi(“^>tM| to 


P. (TIALMKRS MlTtTlEI.L, 


Zooraxoc \l Sooiict^ oi Lonjmiv, 
IIlGUnVs I^AJIK, liUMlON. N.W. 
JIcnrh VMh^ 1917. 


No. 100. 


ABSTRACT OF TUE PROCEEDINGS 


OF THE 

ZOOLOGICAL SOCIETY OF LONDON* 

U&rcll 2ath, 1917. 

Dr. A. Smith Woodward, F.Il.S., Vice President, 
in the Olmir. 


Tli»‘ of tlje last Scientific Meeting were confirmed. 

Mr. n. I. IVx ocK, F.U.S., F.Z.S., Onrntor of IVfammal.s, ex- 
luhiloil a ymiig Lion Vuh recently <l(po'^itt'd in the Oardens,nud 
also a (i ilago fioin (lennan East Africa presented by Oomniander 
11. d. N. W at son. 

Prof. J. P. Iliiji, D.Sc.. F.R.S., presented a memoir by Mr. E. 
Pnj^Li’s Ai.ij'', dunr., F.Z.H.,entitled ‘‘'Fhe Prechordal Portion of 
the C^jondi'ociallium of ('hlmwra coUieiJ* 

Mr. 1). M. S. Watsox, M.Sc., P\Z.S., gave an account of a 
pap(‘r enlitled “A Sketch-cdas.Mliration of the Pre-Jurassic 
'rctM]K)d V<*rtc)>rutes.’’ The follox^ing is a summary of his 
remarks: - 

'riie classification introduce<l in thus paper is founded on 
a defaihd conddejation of all parts ot the skelelon of such 
old nuiphihia and iH^ptiles as are at all \\(‘ll known. In [irevious 
paj)(*rs the author has analyse<l the features presented by many 
of tliesi* foi'Mis. (list ingui.sliing between tiiose which are common 
to all caily reptile.s and tliose which are restricted to detinito 
stocks; the latter being tiivided into those dependent on 
“adaptive radiation” and the more fundamental characters, 
especially those of the hrain-ca.'ie and ear, w’hich are not to be 
cori‘(‘latcd wdtdi any special mode of life. These non-adaptive 


♦ This Abst.raet is pablishod by theSociaty ut its offices, Zoological Gapflens, 
Bogeut’d Park. N.W., on tlie Tuesday foilownni tin* date of Alfotmg to winch 
it reters. It will be issued, along with the * Proceedings.’ free of extra charro, 
to all Fellows who subscribe to the Pubiicsations ; but it may be obtained on the 
day of publication at the price of Sixjunu'e, or. if desired, sent post-free for 
Ihe sum of Su; HhUltngt per annum, payable in ad\aiioe. 
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characters, which appear in typical forms even in early members 
of a stock, serve for the ordinal and superordinal grouping, 
adaptive changes being used for groups of lower order and the 
gradual loss of primitive structures giving horizontal dividing 
lines. 


The next Mooting of the Society for Sciontifio Business will be 
hold on Tuesday, April .Sid, 1917, at 5.30 p.m., when the 
following communications will be made:— 

A LI RED Ezha. V,/j S . 

l.antern exhibition illustrating Big-Game Shooting in ln<lia. 

K. H. Burve, M a., FZ.S, 

Notes on some of the Viscera of an Okapi, Okapia johastoni. 


The Publication Committee desire to call the attention of 
those who propose to ofler 1 Pipers to the Society, to tlie great 
increase in the cost of paper and printing. l"his will render it 
necessary for the present that papers should he condense<l, and 
be limited so far as possible to the descri})tion of new results. 


Communications intended for the Scientific Meetings should 
be addressed to 


P. CHALMERS MITCHELL, 

•Secretary, 


Zoological Socikty of Ix)\j>ox, 
Regent’s Park, London, N.VV''. 8. 
March "Z7th, 1917. 




No. 167. 


ABSTRACT OF THE PKOCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON.* 

April 3rd, 1917. 


Prof. E. W. IVIac^Rride, M.A., RRc., F.R.S., Vice-President, 
in the Cliair. 


I'lio Minutes of the last Hcicntific Meeting were confirmed. 

Mr. (‘. »J. Gauan exhibited a living example of the ‘‘ Peath- 
AV at/ch ” Reelle {Anofthim tesselatum)^ and demonstrated its 
r(‘s|K»nse to sharp taps, such as could be made with tiie point 
of a pencil on the table. 

Mr. C. Davies Shetihorn, E.Z.S., exhibited an autograph of 
Gaplain Rligh of ‘The Bounty.' 


Mr. C^ Tate Reoan, M.A., F.Z.R., exhibited a Pirnya (Sprra- 
ftnbno pi rat/a) from the Amazon, and gave a short account of 
the ha bit s of this ferocious tisli. 


Afr. Alfeei) Ezra, F.Z.S., gave a lantern exhibition illustrating 
Big Game Slmoting in (Jooch R(*har, Assam, and the Rhntaii 
Duars, India. 

Air. 11. H. Burnk, Al.A., F.Z.S., presented Ins pa]>er entitled 
“ Notes on some of the V'^iscera of an Okapi [Okapta johnsloni 


* This Al•)^trnct is pablisliPfl bv the Society at iti? offices, Zoolo^ncal Oarflens, 
Regents Park, N.W., on the Tueeday following Ibe date of* Meeting to wbicb 
it refers. It will lie issued, aU>ng with the ‘Proceedings.’ free of extra charge, 
to all Fellows who subscribe to the Publications; but it nniv be obtained on tlie 
day of publication at the price of Sixpence^ or, if desired, .sent post-free for 
the sum of Six Shillinys per unnutu, payable in advance. 
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Lankester),” in wluch he described the anatomj of the soft parts 
of various portions of this animal. 


The next Meetini^ of the Society for Scientific Business will be 
held on Tuesday, April 17th, 1017, at 5.30 P.M., when the 
following communications will be made :— 

C. Daviks Si iKiiiioitN^ F.Z.S. 

The Oiij^iiril Ki-agnients of Skin of tlie Gorilla sent by 
Dll Ghaillu to Ov\en, from the Gaboon, 1862. 

E. IIkkon-Allex, F.L.S , KZ.S. 

Ijantern Exhibition illustrating the Miissehfisliery and 
Fox’aminifera oi Esnandes (La Uochelle), and the early work 
of Alcide <rOr])igny. 

The Puhlicaiion Goimnittoe desiri^ to call the attention of 
those who ])ro[)ose to oiler Papei-s to the Society, to the ^reat 
increase in tlie cost of ])aper and jirinting. This will render it 
neci'ssaiy for the present that pajiers should he condensi'd, and 
be limited so far as possible to the description of new results. 


Communications intended for the Scientific Meetings should 
be addressed to 


V. CHALMKKS MITCHELL, 


ZOOUMIK AL SOl’IET^ OF LoXIX>\, 

Hkgext’s l^AiiK, London, N.W. 8. 
J jjril 1 (Hh, 1 fi 17. 


•Stfcretary, 




No. 168. 


AB^l’KAGT OF TIIK PR(tCKEDIXGS 

OF TUB 

ZOOLOGICAL SOCIKTY OF LONDON.* 

April 17th. 1917. 

Dr. A. Smith W(K)i>WAttj), F. ll.H., Vice-President, 
in the (4iair. 


The !\Iinutr'.s ef the la.st Scit*ntific Mt*eting were confirmed. 

The Snf ih:ta«y read a Report on the Additions male to the 
Society’.^ Menaginne during tlie month of March, lhl7. 

Mr. <J. Davihs SiiniumuN e\hildted the jiiece of hairy f>kin of a 
(•lorilln, which sp(H‘ini(‘n wa.s torn oil* tin* fri^ldy kdled lanASt, and 
posted to Richard Owen, hy P. R. I)ut*haillu, fiom tlu* int(‘rior 
cf the(ial)oon. 'rix'en\eh>pe is ]>ostmaikcd “ Ktahli^senu n1 s dii 
(■t{d)on, 1 S<*pt 18(0,’\ind was llie prt‘cin*M>r of J)u Chaillus long 
letter of August, IHlll, finmi tiu' lAwuand Vaz rixtn- on IIaO coast, 
aunounciiej 1 hfit six skills w(‘ 1 * 1 ' being sin)>}>ed to London among 
othei' specimens. I'hese were r(‘gi.steted at the British Museum 
1 Dec. i8(>4. 

Mr. D. Sirni-SMiTii, (hirator of Birds, exhibited a female 
Japaiiefcio Pheasant (Pha'nauiiH nrrsiculor) which had assunied 
the very nearly comj)let4» plumage of the male. The ovaries 
were found on dis.seetion to he vtny atrophied. 

A male sp(‘cimen of tlu' (\irolina Duck sponsa) w’as also 

shown in whicli the colour of the soft puts weie similar to 
those of the female. When living, this bird was thouglit to be a 
female in male plumage, but on disAsection pro\ed to be a male 
with atrophied testes. 

Mr. Setli-Smith also showed some specimens of the trachea of 
various Asjiecie.s of Ducks. 

* This Abatrnct is publislied by the Society at its offices, Zoological Gardens, 
Regents Park, N.W., on the Tuesday following tlie date of ^ieiting to winch 
it refers. It will bo issued, along with tlie * rroeeediugs,* free of cxira eiiarge, 
to all Fellows who subsrnhe to the Publieatious ; hut it may be obtained <»u the 
day of pubheabon at the price of Sixpntre, or, il desired, sent post-free tor 
the sum of 'S/.r Shiihnp^ per annum, jamible in advance. 
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Mr. E. IIeron-Allen, F.L.S., P.R.M.S., F.Z.S., described the 
Mussel-fishery and Foramiiufera of Esiuiudes (La liochelle), and 
the early work of Aloido d'Orbigny. 

A series of slides was exhibited illustiutive of the early studies 
of Alcide d’Orbigny at Esiiaiides, (near Rochelle), and the 
Mussel-lisheries established there sinee the year 1035. Tlie 
experiments of Pj-of. VV. A. IJordnmn on the West Coast of 
England were referred to, and those of Prof. A. Meek at Holy 
Island on the East Coast. A further series was shown illust¬ 
rating some of the notable d’Orbign}an species found in the 
neighl)ourhood, not recorded from there by d’Orhigny in 18126, 
but recorded from other localities at that date, and from distant 
seas between 1839 and 1846. A third series of slides illustrated 
well-known species from tile locality which Imd been i-ecorded and 
des(*ril)ed by earlier authors, hut were not af>parently identified 
by d’Orhigny from tlie neighbouihood of I^a Rochelle. 


The next Meeting ot tlie Socn‘t\ lor 8>cientilic Hnsiness \Ai]] he 
lield on Tuesday, May 1st, 1 917, at 5.30 p.m., when th(‘ fol¬ 
lowing commuiiicaiions will be made : 

Prof. H. Maxwell Lefrov, M.A., F.Z.S. 

Lantern Exhibition of the Wild »Silk Moths of India. 

Prof. J. P. Hill, F.R.S., F.Z.S. 

Exhibition of a gyaiidroinoi*]»hic Kar^\ig [Forficulu auricu¬ 
lar ia). 

Dr. A. Smith Woodward, F.R.S., A^.P.Z.S. 

Exhibition of drawings of the molar tooth of Eoanthropus. 


The Publication Committee desire to call the attention of 
those who propose to offer Papers to the Society, to the great 
increase in the cost of paper and printing. This will render it 
necessary for the present that papers should be condensed, and 
be limited so far as possible to the description of new results. 
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Communications intended for the Scientific Meetings should 
be addressed to 


P. CHALMERS MITCHELL, 

Secretary, 


ZooLooirAL Society of London, 
Regent's Park, liONDoN, N.W. 8. 
April Uth, 1917. 




No. 169. 


AB8Tr{.4(.'T OB' THE PU(X'EEDINGS 

OK TIJK 

ZOOLOGICAL SOCIIiTY OF LONDON.* 

Hay 1st, 1917. 

Dr. A. S^UB Woodward. F.R.S., Vice-ProsiJent, 
iij the Oliair. 


Tho Miiiutoasof the last Sfioutifir Mi^tiog wen* oonfirnved. 

The SE<’in:TAHV, Dr. P. ( ‘iial\h;rs iMiTnijaUi. F.K.S.,announre*i 
^itli tla* deepest n'gret that llejirv Pi^avot, the Society’s 
Lihrnrian aiel Plork of Piihlieatioius. had het*n killed in actioii. 
Mr. l^*avot liad (‘i\tere»l ilie service of tluMSoeiety in IHIMI, and, 
nft(*i pa.ssing through various d(*part ni(*nts, was appointed 
Assistant Jdl)rarian and (herk of Puhlications in IhOK. and wa» 
piouioted th(‘post of Lilirariaii ainl Plcrk of ihihlications in 
11)12. ]i) ever\ way lie had gained the e.steem and regard of 

the Scientilic Fellovss of tlie Soeiety, and was one of the iiio.si 
>ahiahle and competent mcinhers of the Sociel}’s staff. 

The Secretary exhihite<l a cohnii-ed sketch of an ahnonnal 
Cape Lonrie (Tfiraras ccn'ythaix Wagh), kindly sent to liini hy 
Mr. E. V. Chuhb, F.Z.S., the Curator of tlie Durhau Mnscmin, 
Natal. The specimen, which w^as the property of the Durban 
Museiim, was normally coloured on the liead and m^ck, but tlie 
rest of the plumage was pale grey or dirty white, with the 
exception of a {lortion of the wings, which retained the normal 
red (H)lour. The example could not he exact ly described as an 
albino, inasmuch as the red colour was known to he due to a 

♦ This AbHtPKCt IK publn»l\ed b\ the JSociety at its offices, Zoolo^jical Oardeus, 
Regoiit’a Park, N.W., on the Tuesday following the date of Meeting to which 
it refers. It will be issued, along with the ‘ Proceedings/ free of extra charge, 
tx) all Fellows who subscribe to the Fuhiicatmns; but it may be obtanuHl on 
the day of publication at the price of Sijrpntcr, or, if desired, sent post-free 
tor the sum of Stjr Shi/ft>i(j,s per annum, parabie in advance. 
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pigment, the Tumcin” originally described by Professor Church, 
and the green colour of th(» head ainl neck, unlike that in most 
species of birds with green feathers, was due also to a green 
pigment. 


Professor eJ. P. Hill, F.ll.S,, F.Z.8., exhibited an example of 
an Earwig (Forficula aurictdana) showing a gynandromorphic 
condition, and explainetl its structui’e by means of lantern-siides. 

Dr, A. Smith Woodward, F.R.S., Vice-President, exhibited 
enlarged models, made by Mr. Frank O. Ba»*low, of the first 
lower molar tooth of a large Chimpjinzee, Melanesian Man, and 
Piltdown Man {/Coanthropm dairsoyti). lie maintained tliat the 
lattei* tooth was of the megadont human t} pe. 

Mr. D. M. S, Watsox, F.Z.S., exhibited and explained by 
diagrams, mo<lels of the teeth of fossil holies. 

Piofessor II. Maxwell IjEfrov, M.A., F.Z.S., described the 
Silkworms and Silk indnstrv of India, illusti-ating his account 
with Ian tern-si ides and specimens of the Silk Moths, Cocoons, 
and Silk. 


The next Meeting of tin* Scxdei}'^ for Scientific Business will he 
held on Tuesday, May Ifith, 1917, at 5.30 p.m., wdieu the follow ing 
communications will be made: — 

The Secretary, J)r. Chalmers Mitchell, F.K.S. 

Demonstration of the Behaviour of Jiving Birds and 
Mammals in the presence of Snakes. 

Mr, 1). Seth SMJTii, F,Z.S. 

Lantern Exhibition of BuhIs now or recently living in the 
Society’s Collection. 





Coiiiniiiiiicatioiib iiitendcHl for tlie Scioiitilic Meetingfe should 
be addrt'fesed to 


r. ClJALMKliS 1^1 ITCHKLL, 


ZOOLO(4I( AL SoriETY OK LoNDON, 

Klgknt’s J^auk, Jjom)(>n, N.W. 
May 8^/t, 1917, 


Secretary» 




No. 170. 


ABSTRACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON’.* 

May 15t!l, 1917. 


Dr. S. F. Harmer, M.A., Vice-President, 

in tiie Chau*. 


The IVIinutos of IIjo last Scicritifh* IVIcetin^ woi'e confirmed. 

Tiio Se('RI.t\hv read a Kejiort on iln* Add it ions made to the 
Society’s Mona^oiic duiin^ Uu-* mouth of Api il, li)17. 

Dr. J\ (hiAOMEiJs Mmnumn, AI.A,, J).Sc., F.R.S., Secretarv to 
tlie Society, shoued the hehavjonr of a lar/j^e series of lhr<ls and 
Mammals in tlu* ]n*(‘seiK*e ot li\in,jj^ Serjients, ami d('inonstratt'd 
tliat, ('Vc<*pt in the ense of tlie hi^h(‘r jMonke^s and a few kinds 
of Hiids, tiiere was no trace of instinctive (head of Sinjents. 

Mr. D. Seth Smith, F./^.S., (Jurator of lUrds, "ave n lantern 
exhihition of Hiivls now or recently living in the Society's 
Gardens. 


* Tins Abstract ispablisbrcl by the Society at its ofRees, Znologiral Gardens, 
Regent’s Park, N.W , on tlie Tuesday fotlovving the date of Meeting to winch 
It refers. It wdl be issued* along with the * Proceedings,’ free ot extra charge, 
to all Pellows who subscrilie to the Publications; lait it may be obluitied on the 
du) of pubheatum at the price of Su'pence, or, if desireJ, seat post-free for 
the flutu of SU i>hiiiinps perauuum, payable m advance. 
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Tlie next Meeting of the Society for Scientific Business will be 
held on Tuesday, June Htli, li)17, at 5.30 P.M., when the follow¬ 
ing coinrnunications will be made :— 


K. J. Po(WK, F.Il.S., F.Z.S. 

Exhibition on belialf of Messrs. Rowland Ward of two 
Zebra-skins showing abnormal pattern. 


n. Setu-Smith, F.Z.S. 

Account of the Poultry Exhibition. After this tlie Meeting 
will visit the Exhibition if the weather permit. 


(^ornmiinicalion.s intended for the Hcientific Meetings should 
be addiessed to 


r. (TIALMERS MITCHELL, 

^Secretary, 

Zoological Socikty of London, 

Hegen'i’s Park, JjOndon, N.W, 

May 22ndf 1917, 



No. 171. 


ABSTIU(rr OF THE PRO(U5BDINGS 

OF TUB 

ZOOLOGICAL SOCIETY OF LONDON.*^ 

June 5th, 1917. 

, Dr. S. F. Uarmer, M.A., F.R.S.. Vice-Presiilent, 
in the Chair. 


The Minutes of the last Scientific* Mec‘tini:[ wei'e confirined. 

Mr. K, T. Poc'ocK, F.ll.S., t’nrafor of Mammals, (‘xhihited on 
behalf of M<‘ssr>. Rowland VVhird Ltd. thc‘ skins of two Zei)i*iis, 
sliot by Mr. David Mackeii/n* a1 (lil-fjlil in Ihitish Fast Africa, 
which showed reinarkahle evanoscenee of pattern adectin*^ the 
body, neck, and head and to a less (‘xtent th(‘lei^s. 'Fhe oblitera¬ 
tion of pattcjii was carried to a much ^reatei* extent than in the 
skin described by Prof, Uid^(‘way as rejiresenting a new xariet}^ 
named EqtmH (johlfmchi. 

The t w'o Specimens were secured from a herd of normally 
coloured Zebras of thi‘ Fast African race Ef/utf^s qnaijga granti, 

Mr. R. F, Holdtxo exliibited and made remarks on a Cirriped 
{^(hyrnnnla diadenhi) which occurs in considerable numbers on the 
Ihimjilmcked Whale {Megajttera nodosa Bonn.). 

Mr. Holding also exliil»ited I wo curiously malformed eggs in 
which tile inner membrane only remained, tlie sbell and yolk 
being absent. 


Mr. D. SErn-SMirn. F.Z.S., Curator of Birds, gave an account 
of tile Poultry Fxbibition which the Society is now hohling for 


* This Abstract is pubhuhed by the Society at jtsoflicos. Zoological Gardeiis, 
Regent B Park, N.W., ou the Tuesday toUowing tlie date of Meeting to which 
it refers, ll will lie issued, along with the ‘ Proceedings.’ tree of extra charge, 
to all Fellows who subscribe to tl>e Piiblioations; but it inay be obtained on Uie 
day of publication at tlie price of Sixpeuec^ or, if desired, seat post-free tor 
the suiu of Hix Shillmys per annutii, payable in advance. 
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the second season with a view io the encouragement of poultry- 
keeping for egg-prod net ion. The met hod of keeping hens on the 
intensive system was explained, as well ns the lines to be followed 
in the breeding and selection of hea\y-la\ing strains, Mr. Setli- 
Smith called attention to the value of certain strains of ducks, 
es[)eemlly those known Jis “ white runners,” for egg-production. 


This Meeting closes the Session 1916 1917, The next Meeting 
of the Soci(4\ for Scientitie tlusiness will ho held on Tuesday, 
Octol)(‘r 23rd, 1917, at half-p<ust Fivl o’clock r.M. 


Communications intended for tlio Scientific Meetings should 
be addiessed to 


P. CHALMERS MITCHELL, 


ZooivOGicAL Society of London, 
RegenI’ s Park, London, N.W. 
June I2ih, 1917. 


Secretary, 



No. 173. 


ABSTHACT OF THE I’BOCEEDTNGS 

<»F THE 

ZOOLOGICAL SOCIETY OF LONDON* 

October 23rd, 1917. 


T)r. A. Smith Woodward, F.R.S., Vice-President, 
in the (‘hair. 


Thr ISU no1<*s of t]H‘ la'^t Scientiiic ]VItK‘iini; were (‘onfirmod. 

'Die SnriiKiAin read a Report on the Ad<1itions made t<i th(‘ 
Society’s M<*na^erie (Inriiiji the months of INlay, ,Iun(‘, July, 
Vui^ust, and SeptcmheT*, ]t)17. 

Ihof. F. Wood Jom:s, D.Sc., exhibited the skull of a 

lioTiess \\hu*h had li\ed for se\euteeii }ears in the Gardens and 
slunved definite changes induced by captivity. The brain of the 
same animal was siiown. For contrast, the skull of a wild 
African lion and of sonu* otlH*r forms were lent by the Ro}al 
(’ollege of Surgeons. The fietal skull of a cub born in the 
(lardons was also exhibited. 


Mis.s Evelyn Chkesman made sonio rernark.s on the feeding 
habits of the ijong Water-Scorpion, Nnnatra ; on the burroANs 
made by the Mole-(Vickot, GryUotalpa \ and on the formation 
of the case by the Caddis-Avonii Phryyania grandiom. based on 
observations made in tlie Caird Insect House, and exhibit( h 1 
examples of the living insects to the Meeting. 


Mr. 11. 1). IIadoock gave an account of his communication 
entitled “Ant-like Spiders from Malaya, collected by the 
Aniuindale-Robiuson Expedition, 1901-2.” 


* This Abstract is published by the Society at its ofBces, Zooloi^ical Garden*^, 
Kep^ent’s Park, N.W., on the Tuesday following the date of Meeting to winch 
it refers. It wall be issued, along with the * Proceedings,’ free of extra chartre, 
to all Fellows who subscribe to the Publications , but. it may be obtained on the 
day of publioation at the price of Sixpence, or, if desired, sent post-free for 
the sum of Six Shillings per annum, payable in advance. 
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Mr. 0. Tate Regan, M.A., P.R.S., on behalf of Miss Ruth 
0. Ramber, M.Sc., commiinicatod a paper on a hermaphrodite 
Dogfisli. 

]\Ir. Tate Reoan also described the ])rosent state of knowledge 
regarding the life-history of the Common Kel, illustrating his 
account with lantern-slides. 


Tlie next Meeting of the Society for Scientific Business wu’ll he 
held on Tuesday, Koveinher 0th, 1017, at 5.30 P.M., when the 
following communicalions will be made : 

D. SETlT-SMTTn, F.Z.S, 

Lantern Exhibition of photographs of Mammals and Reptiles 
from the Society\s Gardens. 

Lieut. F. F. JjAiuea^v, M.A., F.Z.S. 

Some Ad<Utions to the known Dragonfly Fauna of Borneo, 
with an account of new s]3ecies of the genus ( olircia. 

a. A. BOTTLEXf^EIt, ti'.R.S.. F.Z.S. 

On the use of the Kaiiies Plesiomuria ainl k^nuropierygia. 

J. (\ Motteam, M.B. 

Some (Jbserv^ations upon Concealment by the apparen 
Disruption of Surface in a plane at light angles to the 
Surface. 


The following Papers have been received :— 

J. J. JoicEY, F.Z.S., and George Talbot, 
a. Now Soutli American Rhopalocera. 
h. New South American Arctiidie. 

c. New Butterflies from Africa and the East. 

d. Gynandromorph of Papilio lycophron "Hbn. 
c. Three Aberrations of Lepidoptei'a. 






B, L. Bhatia and Baixi Parshad. 

Notes on tl)o Skull of R<tna tigrina. 

Seroius AiiPTnutAK y. 

Defoniiity of oh penis in a Vkoca cmplca NiL-on. 

Lt.-Ool. J. M. Fawtett, 

Not(‘Son a Oollr'ction of Ffolerocera inado by Mr. W. Feather 
in British Fast Africa, llHJ-l.*!, 


(Jouuminications iiitoudod for the Scientific ]\lo(‘tings should 
be ad<ii-esst^d to 

P. CllALMEllS MJ JVHELL, 

lieorctary, 

ZooLouioAi. Sorinn of London, 
llEOEN'i’s Pahk, London, N.W. 8 . 

(ktoher \mh. 1917. 




No. 173. 


ABSTRA(T OF THK PROCEEDINGS 

OF THE 

ZOOLOGICAL SGCrETY OF LONDON.* 

November 6th, 1917. 


Dr. A. Smii'ii Woodward, F.ll.S , Vicu-I’resiilent, 
ui tlie (li.iii. 


The Minnies of I he Inst Scientific Meeting wine continued. 

Ml. 11. 11. Ill ilM , M.A., F.Z.S., (‘xluhited j>r(‘}>niMtions t>t ilie 
Tio^ nwele 1>V Hie S[)nt(ehol/ method, ami explainiMl the ditH- 
< ul' If s nijfl n Unlit i^es of the ]»rocess 

Ihuf. K. Wooj) doNj.s, M.lh, DSc, K.Z.S,, exhibited a senes 
of hinms |)iepaK'd in the lb('sisGoiium, and called attention to 
1 he 1 ict tliat specimens pieseixed by the spirit im^thod diifered 
n(,>t only in si/e but in surface diGails fioui tliose piepaietl by 
more peifect bu-inalin methods, and commented on the nei'essity 
ol rmising mmdi deM*ii[)ti\e \^ork on the anatomy of inamnmliau 
bia ns from tin* ludtei material that was now available. 

On behalf of Lieut, F. F. L\ii>law, M.A., F.Z.S., L.A.M.Cb, 
tbsi nt on acti\e .seiviee, a [lapei* was pieseiited entitled ‘‘Some 
.Additions to the known Dragontly Fauna of Loineo, wdth an 
Ai’eonnt of new Sp(*eu*s of the (Jemis (Wltccia.*' 

Dr. O. A. Boi'LEVCiui, F.K.S., F.Z.S., communicated a note 
on the use of the names Plrsiosauria and SafO'opterygia^ 


* 'Fins \l>s1niDt IS ])UWished by th^ Sociei) at lU utlices, Zoological Gardena, 
llcgenCs I’ark, N.VV , on the Tuesday folloiimg the date ol Meeting to l^hleh 
It fefers. It will bo isHiiod,along with the ‘ Proceedings,’ free of extra cliarge, 
to all IGdlowa who subscribe to the PublicatioiiH, but it may be obtained on the 
day of pubheatjon at the price of Stxpeifce, ov^ if desired, sent post-free for 
the sum of Six Shillings per annum, pa}able m adiiince. 
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Dr. J.O. Mottkam, M.B., gave an account of liLs communi¬ 
cation entitled “ Some Observations upon Concealment by the 
apparent Disruption of Surface in a Plane at Right Angles to the 
Surface/^ and illustrated his remarks with lanteru-sslidos. 

The Secketary, on behalf of Mr. I). Seth-Smith, F.Z.S., 
Curator of Birds, exhibited a set of laiitoru-slidas prepared from 
photograplis of mammals t.aken by iMr. Seth-Sinith in the 
Society’s Gardens. 


'Fhc next JVfec'ting of the Society for Scientific Business will be 
held on ’riu'sday, 'No\einber 20tii, lUi7, at 5.30 r.M., wlien tlu* 
following communications will be made: - 

ExiiiniTioxs AND J^^OTrOES* 

S. A. Neave, F.Z.S. 

Exhihition of Ijantern-slides illustrating the scenery of 
difTerent regior^s of Africa with reuiai'ks about the character¬ 
istic fauna. 

Professor J. l\ Dill, D.Sc., F.R.S., F.Z.S. 

The new-born Marsupial ami its mode of birth, illustrated 
by lantei-n-slides. 

Professor E. VV. MacBride, M.A., D.Se., F.R.S>, F.Z.S. 

'Pile development of Ec/tmocardhfm cordatmn, 

J. J. JoJOEY, F.Z.S., and George Talbot. 

а. New South American Rhopalocera. 

б. New South American Arctiidae, 

r. New Butteiflies from Afrits and the East. 

d. Gynandromorph of Papilio lycophron Hbn. 

e. Three Aberrations of Lepidoptera, 
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SkROU’S ALPtlKItAK^ . 

1 )ff()rniit 3 ’ of ns penis in n Phoca casplca Nilftson. 

Lt.-(V>1. J. M. Fa\\('kj’j. 

Not os on n (\>lloclion of llotoroeoia iiijhIj* ])y Mr. W. Fentlior 
in Ih'itisli Fast Africa, IIM I I ,‘J, 


M'ho foll(»\\ ii)^^ Fapf'C lias luci. r(‘cci\c(]:— 
1^. li. IIHA'iix. an<] I»\im l^ARSfiAi), 

Notes on the Skull of lltnni iifjnnn. 


Vjninnniicatlon.^ iitt.cn<l<‘'l for tju' Scitnitilic IMeotings should 
be foh)rcsse<l to 

F. CUALMFllS MlTCllET.L, 

Nrorto'?y. 

ZooiAXin \T. SOCTKTY Of L(»M)0X, 

IIujt.nt's Park, Ijom>o\, N.W. H. 

Xvventhe}' 13/4, lUiT. 




No. 174. 


ABSTRACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIE’rr OF LONDON, 

November 20tb) 1917. 


E. G. B. Meade-Waldo, Esq., Vire-President, 
in the Chair. 


Tiie Minutes of the last Scientific Meeting were confirmed. 


The Secretary read a Report on the Additions made to the 
Society’s Menagerie during the montli of October, 1017, 

Mr. R. I. PococK, F.R.S., F.Z.S., Curator of Mammals, ex¬ 
hibited : — 

1. The head of a castrated Bushbuck {Trayelaphm) to show 
the effects of the operation on the horns. Q’lie horns diftered 
from those of a normal Bushbuck in being slender, subcylindrical, 
untwisted, unkeeled, with a backwai'd curvature like that of the 
horns of a Goral (^Vceiiiorhedtis) or Serow (Capricortiis). The 
Bushbuck had lived several years in the Zoological Gardens at 
Clifton, and the head was lent for exhibition by Mr. Edward 
Geri'ai'd. 

2. Three successive pairs of antlers of a fully adult Pere 

David’s Deer showing progressive increase in length. 

The first pair shed on Feb. 5th, 1916, measured 15 inches; the 
second pair shed on Oct. 22nd, 1916, 25 inches; and the third 
pair, unshed at the time of the stag’s death 40 inches. 


This Abstract is published by Uie Society at its offices, Zoological Gardens 
Regent's Park, N.W., on the Tuesday following the date of Meeting to which 
it refers. It will be issued, along with the ‘ Proceedings,* free of extra charge, 
to all Fello^ who subscribe to the Publications ; but it may be obtained on 
the day of publication at the price of Sixpencf, or, if desired, sent post-free 
for the sum of Six Shillings per aunuin, payable in advance. 
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Professor J. P. Hill, D.Sc., F.R.S., F.Z.S., described new- 
l)orn Marsupials of many different genera and species, and 
evplained the modes of parturition, illustrating his account with 
lantern-slides. 

The following Papers were presented to the Meeting :— 

Messrs. J. J. Joicey, F.Z.S., and Gboroe Talbot : (a) New 
South American llhopalocera, (h) New South American Arctiidsp, 
(c) New Butterflies from Africa and the East, (d) Gynandro- 
moipli of Papilio hjcophron Hbn., and (e) Three Aberrations of 
J^epidoptora. 

Mr. Seroius Alph^raky (communicated by Mr. Oldfield 
'Fhomas, F.R.S., F.Z.S.),: Deformity of os penis in a Fhoca 
ctspica Nilsson. 

Lt.-Col. J. M. Fawcett (communicated by Tnn Secretary) : 
NotevS on a Collection of Ileterocera made by ]V[r. W. Feather 
in British East Africa, 1911-13. 

Professor F. Wood Jones, M.B., D.Sc., F.Z.S.: The Structure 
oi the Orbito-temporal Region of tlie Skull of Lemur, 

Mr. S. A. Nbave, F.Z.S., gave an Exhibition of Lantern-slides 
illustrating the scenery of different regions of Africa with re- 
nuirks about the characteristic Fauna, 


The next Meeting of the Society for Scientific Business will be 
held on Tuesday, February 5th, 1916, at 8.30 p.m. 

The agenda will be announced early in January. 


The following Paper has been received 
B. L. Bhatia, M Sc., and Baini Pabshad, M.Sc. 


Notes on the Skull of JtwM Ugrvm, 
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(JoiTimiinications intended for the Scientific Meetings should 
he nddimsed to 


P. CHALMERS MITCHELL, 

Seci'eUu'u. 


ZooLoaif'AL Society of Londux, 

Regent’s Pakk, London, N.W. 8. 
Xoveuiher 27th^ 1917, 























